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An Evaluation of Stream Quality Problems in the
Vicinity of Jones Chemical, Monguagon Creek,
Riverview, Michigan
February, 1980

On February 12, 1980, Jack Bails, Chief, Environmental Enforcement Division,
requested by memo, an evaluation of the impacts of unpermitted discharges
from Jones Chemical on Monguagon Creek's sediments and aquatic organisms.

As requested, the stream was surveyed during the week of February 18, 1980.
The impacts of the large upstream Pennwalt Corporation discharge, were of
necessity, also evaluated.

FINDINGS

The discharge of very high concentrations (more than 1,000 mg/l) of
extremely toxic chlorine from Jones Chemical via an unpermitted discharge
has severely damaged Monguagon Creek. Macroscopic bottom dwelling stream
life was absent downstream from the discharge for at least 0.15 km

(kilometers).

Toxic heavy metals have been discharged from Jones Chemical as sediment
concentrations of zinc (18,000 mg/kg) and lead (920 mg/kg) were markedly
elevated below the discharge and were aiso found at high levels in a
Aischarge sump at the facility.

One dead and one distressed fish (gizzard shad) were observed in Monguagon
Creek below the Jones Chemical discharge. No other fish were observed.

The potential for untreated human waste discharges to Mnnguagon Creek from
Jones Chemical was apparent as toilet tissue was observed in the unpermitted
discharge containing chlorine. High fecal coliform counts were also

found at an in-plant sump connected with the discharge pipe.

Suspended solids in runoff from Jones Chemical were high (490 mg/l) and
formed an obvious deposit on the bottom of Monguagon Creek.

Pennwalt Corporation's discharge upstream of Jones Chemical is apparently
the major source of PCB's and oils in Monguagon Creek sediments, and is

also a significant source of toxic heavy metals. Most sediment contamninants
in areas impacted by the Pennwalt discharge exceeded the U.S. EPA "heavily

polluted"” levels for dredge spoils.

A visible sheen of o0il was observed on Monguagon Creek downstream of the
Pennwalt Corporation's discharge (006) at all times during the study. This
is a violation of their NPDES permit No. MI0002381.

The Penﬁﬁalt Corporation's discharge caused some damage to Monguagon Creek
as indicated by the numbers, kinds and weight of macroscopic bottom dwelling

organisms.



Figure 1. Location and sampling stations on Monguagon Creek, Wayne County,
Michigan., February 20. 1980.
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Macroinvertebrate samples were collected on transects across Monguagon Creek.
Samples were collected at points equidistant from the streambanks and each
other along the transect. Three macroinvertebrate samples were taken where
the stream was relatively narrow (stations A, B and E) while five samples were

collected at stations C and D.

Samples taken with the ponar bottom grab were emptied into a small plastic tub

to facilitate sample transfer into plastic bags. Samples were kept cool and
returned to the Water Quality Division Biology Laboratory where they were

washed in a U.S. Standard 30 mesh sieve bucket the following day. Sample remains
after sieving were placed in widemouth quart jars and preserved with formalin.
Animals were later removed from the sample using a 4x sorting lens, identified
and counted with the aid of a dissecting microscope and weighed. All values

have been multiplied by a correction factor (43) to convert raw data to

numbers or grams weight per square meter. Animals to be weighed were placed

on a paper towel for about a minute to remove water and weighed to the nearest
0.01 gram on a Mettler balance Model P162. After weighing, the animals were
placed in a permanent storage solution in 4 dram screw top vials and retained under
lock and key for further reference if necessary.

At each sampling site a station card was filled out to record general obvervations
and/or conditions at the time. Photographs were also taken upstream and downstream
from each sampling station. Photos from stations D and E were not usable because

of accidental film exposure.

BACKGROUND

Monguagon Creek is located in southeastern Michigan in Wayne County and flows
to tue Trenton Channel (Detroit River) near Grosse Ile. The creek is named
Huntington Creek on the USGS Wyandotte quadrangle 7.5 minute topographic map
of 1973. Although not named on official Michigan County maps, Monguagon Creek
is the recognized local name and appears on NPDES discharge permits.

Monguagon Creek is a first order stream (lacks tributaries) and has a total
length of about 4.2 km. The once in 10 year 7-day low flow has been estimated
at 0.0 m®/day. The stream flows from its headwaters northeast to Riverview

then %€5€ to the Detroit River. About 1.2 km upsStream from its Detroit River
confluence, the Pennwalt Corporation discharges 32,700 m’/day of treated
wastewater via discharge (06 under an NPDES permit (number MI0002381). A half
kilometer downstream, Jones Chemical had two unpermitted discharges. Additional
water and contaminants enter the stream from stormsewer discharges and urban or
industrial runoff both upstream and downstream of the study area.

Most of the stream in Riverview has been enclosed. All of the stream has

been channelized for drainage improvement and some sections have been dredged
more than once to remove accumulated materials. In the 1950's, raw sewage
from Riverview was discharged into the creek and extensive fish kills occurred
on occasion (Robert Parker - personal communication). Sewage discharges have

since been removed.

The unpermitted discharge from Jones Chemical to Monguagon Creek was found
during an aerial ;econnaissance flight on December 17, 1979 by William Murphy,



An o0il sheen was observed in the Pennwalt discharge channel and at all downstream
stations during this study (Appendices X-XIII). This is in violation of the
NPDES discharge permit which stipulates '"no visible film" in Monguagon Creek.

A single water sample collected February 20, 1980 from a 15 cm (6 inch) diameter
steel pipe (#1 discharge) apparently discharging stormwater runoff and/or

snow melt at the time, had 490 mg/l suspended solids (lab sheet not included) and
resulted in sediment deposition in the stream (Figure 3). Some control measures
should be sought for this discharge.

Another water sample was taken from the other Jones Chemical discharge (#2)

in which the extremely high levels of chlorine were found and analyzed for fecal
coliform bacteria. Counts of fecal bacteria were less than 100 per 100 ml as
would be expected with high levels of chlorine (Appendix IV). Toilet paper was
seen in the effluent at the time of sampling (Appendices XI and XII). Whenever
chlorine was not being discharged, raw sewage could have been discharged. 1In
either case, treatment of human wastes would have been inadequate.

Sediment Contaminants

Substances such as heavy metals, oils and synthetic organic compounds which

are relatively insoluable in water will usually be found in stream or lake
sediments at concentrations many times higher than can be found in the water.
Contaminants of this type will also remain bound in sediments for extended

time periods and thus reflect past discharges of contam‘nants. Many of these
sediment contaminants are toxic to aquatic life when concentrations are elevated.
Presently, the degree of sediment contamination or its pollutional status is
based on the 1977 EPA dredge spoils criteria.

Using EPA's criteria as a basis for comparison, all stations had "heavily
polluted" sediments for a number of parameters. At station A, oil (5500 mg/kg)
arsenic (12 mg/kg), zinc (440 mg/kg), lead (90 mg/kg), iron (25,000 mg/kg),
copper (50 mg/kg) and PCB (10 mg/kg) (Appendix VI) were the contaminants above
the non-polluted level of the EPA (1977) dredge spoils criteria (Appendix VII).
These sediment contaminants have probably reached Monguagon Creek via urban
runoff or discharges upstream in the City of Riverview or from landfills and
nearby Industrialized areas.

In Pennwalt's discharge channel (station B) and downstream at station C every
parameter, except iron, at least doubled in concentration in sediments. In
addition, cyanide (5-6 mg/kg), cadmium (6-10 mg/kg), nickel (90-120 mg/kg),
and mercury (2 mg/kg) were found at "heavily polluted” areas.

Immediately downstream of the Jones Chemical discharges most sediment contaminant
concentrations (station D) were similar to those found upstream at Station A or C.
However, higher concentrations of copper, iron, nickel, lead, zinc aud manganese
existed in the sample collected nearest Jones Chemical. Zinc values were 4700 mg/kg
fa this sample and 2500 mg/kg in the sample across the stream. As indicated

before by Stone's data, the Jones Chemical discharge probably contained high

levels of lead, zinc and iron. 2inc was apparently being precipitated quickly

once it reached the stream and other metals at lower rates.

Downstream at station E the concentration of lead (920 mg/kg), nickel (230 mg/kg),
copper (250 mg/kg), chromium (390 mg/kg), cadmium (10 mg/kg) and cyanide (12 mg/kg)
about doubled again. Zinc was found at 18,000 mg/kg, an extremely high sediment



concentration. These very high levels of contaminants probably existed at

this location mainly as a result of discharges from Pennwalt and Jones Chemical.
The marked increase in certain of the above parameters in downstream sediments
at station E was probably the result of additional loadings of heavy metals

from Jones Chemical and the chemical reaction and precipitation of these
substances after the highly chlorinated Jones Chemical discharge were mixed with

the receiving waters.

Macroinvertebrates

Animal communities living in or on the bottom of lakes and streams are the best
indicators of aquatic environmental conditions. These animal communities are
ubiquitous in undisturbed streams. Benthic or bottom dwelling animal species
which together constitute a benthic community live most or all of their lives
ir the water. Aquatic insects, with rare exception, leave the water for short
periods to mate and lay eggs but their immature larval stages may exist for
more than a year in an aquatic environment. Aquatic worms (oligochaetes) spend
all their lives in the aquatic environment. During this extended period of
aquatic development they react to a myriad of physical and chemical parameters
and thus are indicators of past environmental conditions.

A stream comparable in size to Monguagon Creek, under relatively unmodified
stream conditions, would have benthic communities made up of many species of
animals without a dominant species or species group. Biomass (weight per

unit area) would usually be at intermediate levels (10-50 gm/m? wet weight) and
distributed among a number of species. Macroinvertebrate density (number per:
unit area) would usually range from 1-5000/m?. Discharges of pollutants in
sufficient quantities results in marked and easily detected changes in benthic
community structure. Sensitive spocies or species groups are eliminatesd and

the benthic community becomes dominated by more pollution tolerant forms.

Under moderately polluted conditions some forms may thus reach extreme densities
and biomass. If pollution is increased further, all the above benthos parameters
decrease. In the most extreme situations benthic communities are absent.

The macroinvertebrate communities of Monguagon Creek indicated a degraded to highly
degraded stream condition (Figure 4). Pollution tolerant organisms dominated

the macroianvertebrate community in the study area. Oligochaetes or aqu tic worms
comprised more than 90 percent of all the macroinvertebrates collected both in
terms of density and biomass (Appendix VIII). Only at station A were

significant numbers of midges (Procladius) collected. This animal feeds on worms
but is less tolerant of extreme environmental stress than oligochaetes.

Macroinvertebrate densities decreased from almost 24,000/m2 at station A to
318/m? at station D. No macroinvertebrates were found at station E nor in the
three samples closest to the Jones Chemical discharge at station D.

Fish

Only two fish (gizzard shad) were observed in this shallow, open stream. Even
this was surprising under the conditions. One dead gizzard shad was found just
below the Jones Chemical discharge. Apparently the fish had died recently as
deterioration was not evident. The second fish was disoriented and swimming in
circles as it moved downstream in the vicinity of station E. Total chlorine

at 1.4 mg/1l was found at this station and by itself was sufficient to cause
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death in less than half an hour (Mattice and Zittel, 1976).

SUMMARY AND CONCLUSIONS

Benthic animals communities, or their absence in Monguagon Creek indicated stream
conditions that ranged from degraded to completely degraded. Degradation or damage
to the benthic communities was associated with high concentrations of sediment
contaminants such as oils, toxic heavy metals, cyanide and high concentrations

of chlorine in the water. Similar responses of benthic communities to such
contaminants have been observed many times before (Mackenthun, 1969). Recently,
Wentsel and McIntosh (1977) also found oligochaete dominated benthic communities
where heavy metals in lake sediments werc extremely high (cadmium-996 mg/kg,
2inc-14,033 mg/kg, and chromium~2106 mg/kg) and midge larvae were present only
where heavy metals decreased in the sediment. Given the concentrations of sediment
contaminants in Monguagon Creek, it 1s improbable that the elimination of the
benthic community downstream of the Jones Chemical discharge was due only to

their discharge of heavy metals. The pattern of benthos elimination closely
approximated the area of stream bottom impacted by the plume from the Jones
Chemical unpermitted discharge with very high concentrations of extremely toxic
chlorine. It is therefore very reasonable to conclude that a minimum of 0.15 km
of Monguagon Creek has been damaged as a result of the unpermitted Jones Chemical

discharge.

Damage to Monguagon Creek undoubtedly also extends for the remaining 0.7 km to
its confluence with the Trenton Channel. Sediment contaminants would surely
remain at or above concentrations similar to those found downstream of the
Pennwalt discharge, as most of there substances do not biodegrade readily and
channel erosion processes tend to transport sediments downstream. It is not
certain however, that the macroinvertebrate community has been eliminated in
this lower stream reach nor could any or all damage be blamed with certainty on
the upstream discharges. Storm sewers and runoff from streets, coal piles and
the surrounding area would have degrading effects in the lower stream reach.
Furthermore, it is not certain whether chlorine concentrations have been at toxic
concentrations to the Trenton Channel in the past because chlorine readily

reacts and loses its toxicity.

In order to expedite the recovery of Monguagon Creek several actions should be
undertaken. A study of Monguagon Creek upstream of the study site and in
Riverview should be undertaken to determine the source(s) of stream contaminants.
Pennwalt's wastewater treatment should be upgraded to meet NPDES requirements and
the Jones Chemical discharges should either be eliminated or adequate treatment
be provided to protect Monguagon Creek. In addition, the highly contaminated
sediments downstream of Pennwalt and Jones Chemical should be removed, not only
to facilitate stream recovery but to prevent their discharge to the Trenton

Channel.
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APPDNDIX V

Wayne N &

County { 77

Public ™/
Works

Y]

Oa February 20, 1980, 3:00 p.m. Bill Murphy of the Department
‘'of Natural Resources brought in four samples to be tested for

residual chlorine.
of an hour of analysis.

I tested the saxzples as pusbered below,

¥2 0.5
3 0.1

)
P
£4 9500 ) 4
P

£5 0.4

The samples were collected within one half

P.M. free chlerine. 4.3 P.P.M., total chlorine
P.M. free chlorine
P.M. free chlorine 9900 P.P.M. total chlorine
P.M. free chlorine 1.4 P.P,M. total ch orine

A1l szxzples tested using D.P.D. method of chlorine analysis.,

*S/cla

Tho=2s Shoens, Chemist

Wayne County Public Works

CL 7. Al
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APPENDIX VII
April 1977 U.S. TPA Dredoed Spoil Disposal Criteria Classification

Guidelines for Great Lakes Herbors. Values in mg/kg dry weight,
values otherwise noted.

: Non Moderately Heavily
Parameter Polluted Polluted Polluted
Volatile solids % <b 5-8 >8
Cod <40,000 40-80,000 >80,0060
TKH <1,000 1,000-2,000 >2,000
0i1 & Grease (Hexane Solubles) <1,000 1,000-2,000 >2,000
Lead <40 40-60 >60
Zinc <90 90-200 >200
Ammonia <75 75-200 >200
Cyanide <0.10  0.10-0.25 >0.25
Phosphorus <420 420-650 >650
Iron <17,000 17,000-25,000 >25,000
Nickel <20 20-50 >50
langanese <300 300-500 - >500
Arsenic <3 3-8 >8
Cadmiun * ® >6
Chvomiun <25 25-75 >75
Barium <20 20-60 >60
Coppor <25 25--50 >50
Nercury - >l

: >10

Totel PCB's **

*  Lower limits not established
**  The pollutional stetus of sediments with total PCB concentrations between

1 and 10 mg/kg dry weight will be deterimined nn a case-by-case basis.
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APPENDIX IX

MICHIGAY DLIPARTV{NY OF KAT.PAL RuSOURCES BIOLNSY SECTINY
STREAM PROZLEM ASSESCMENT

WATER QUALITY OIVILION

Station Nuher _A tavestigator(s)__FvANS, JlIrvA rE, £rNY
Date /70 FJ v 1232 peorosrark novses__/7, /7 /3
BOOY OF WATER AIONCisi 3N R A& waann__ RIVERVIE ) —

LIVERV ZL)

county_ /B AT ST Ty RYES_ S THP

REASON FOR SWRVEY___ W o/7ES Comdmi ot ~ LENNYYELT DISCLALGE  I#FALTS
VICINITY LAND USE:  Mostly Forest Mastly lirban Kostly Agriculture Other_ INDoSTp I~ L
AVE. STROAM ulOTH___ 7 n AVE. STRERY DEPTH_g, S m veroTr_$0. [ ms  stREMM o__/fo P
STREAM SHADING: Open Partly Open - Shaded STREAM TYPE: Coldwater Wartwater
WATER TEMWP. °C AIR IE.‘T.__J__'C WEATHER: Sunny - Partly Cloudy- Cloudy~ Rainy DAY u/s: Yes No km
CHANMELIZED:  Yes Mo CHAHHEL EROSION: None —— Slight — Moderate — Severe HIGH WATER MARK 0. ,'_6 m
SECIHI BISC TRANS: — m TUFBIDITY: Clear— Slightly Turbid — Turbid — Opaque HATER COLOR p
WATER ODORS: Horr.al Sewage Petroleum Chamical Other
SURFACE OILS: None Slick Shaen Globs Flecks
SEDIMCHT ODORS: Norral Sewage Petroleun Cheniical Anaerobic Other .
SEDIMENT QILS: Absent Slight Mcderate Profuse TW’.’:S <
DEPCSITS: Sludge Sewdust Paperfiber Sand Relict Shells Other_ L EXVE S
ARE TrZ UNDEKSIDES OF STOWES WHICH ARE NOT OUEPLY INMGEODED [N SUSSTRATE BLAZK? YES NO ﬂ‘f:
—— T — '__ ———
FLON :
SUSSTRATE vELootTy CHARACTERISTICS FEQCENT IN SUBSTRATE CHARAZTERISTICS PERCENT 1
_Trei n/sec OR SIZE SAHPLING ARZA TYPE 62 SIZE SAMPLINS_AREA
BOULGERS® »1.2 256 #m ( 10") dia. CLAY Slick texture
(>J fps)
RUBBLE”" >0.6 64-256 ma { 2.1-107) dia. MARL Grey, shell fragments
(>2 fps) :
GRAVEL* »0.3 2-64 e (0.1-2.5") dia. DETRITUS  Sticks, wood, coarse 5“
(>1 fps) plant materials
SKND »0.2 0.06-2.00 mm dia. S FIBROUS Partially decomposed
(>0.7 fps) Gritty texture PEAT plant material
SILT »0.12 0.004-0.006 o dia. PULPY Finely divided plant
(0.4 r.s) PEAT materiai, parts
9 o] fndistinquishablae
MUCr.-MUD 0.12 black, very find organic
(.0.4 fps) LOGs & STICKS
*IMBEDDECNESS: O » ®MONE T =1/3 OR LESS 2 + 2/3 CR MORE l
B10TA:
PHYTOPLANKTON 0 1 2 3 4 SLIMES 0 1 2 3 4
PERIPHYTON 0 1 2 k] 4 ZO0PLANHKTON _(L 1 2 3 4
FILAMENTGUS ALGAE 0 ] 2 3 4 MACROINVERTEBRATES ._0_ ] 2 3 4
MACROPHYTES 0 1 2 k] 4 FISH o 1 2 3 4
2 - Moderate 3 - Abundant 4 - Profuse

C - Speant 1 - Sparse
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APPENDIX X

MICHIGAN GEPARTMINT OF BATURAL FESOURCES 810LOGY S[ATIM
WATER QUALITY DIVISION STREAM PROCLEM ASSESSMENT

Station Huzder {avestigator{s) LN S j’;’,)/"[//ﬂf/‘/’__/i//‘_{[_'_/:/_-}_f,_/_
oate S, 82, PO i _fRIH¥S PINTCGRAPH WUMDER L Y, /S, [ & [T

BODY OF NATER AlIN Gur2%on_ ALSEIC  LOCATIGH Ly sayy =t ——
Nty /NS TS RYNES s Wo__ P e N

REASON-FOR SURVEY__ NTONES_CHEMICHL = PENNw?lT  DISC I/ PLCE 1477275

>

VICINITY LAUND USE:  Mostly Forest Mostly lirban Moctly Agriculture Other _ //Y_&'/_S_Q_ﬂ LA L —
AVE. STREA4 UIDTH S w AE. STREAM DEPTH_ ) 7 m VELOCITY_Z 0.4 2 _ms STREAY km__ [+ 2 O
STREAM SHADING: Qpen Partly Open Shaded STREAM TYPE: Coldwater Warmwater
WATER TEM?. // *C AIR TENP. ,5 °c WEATHER: Sunny-Partly Cloudy~Cloudy— Rainy CAM u/s: Yes No km
CHANNELIZ2ED:  Yes No CHANEL EROSION: None — Slight — Moderate —  Severe HIGH WATER MARK __ O, / ([~ m
SECCHI DISC TRANS: —— _m TUPBIDITY: Clear— Slightly Turbid — Turbid — Opaque UATER COLOR —_—
WATER O0MPS: Norm31 Sewage Petroleum Chemical Other
SURFACE QILS: None Stick Sheen Globs Flecks
SEDIMENT OCORS: Norma) Sewage Petrolaum Chemical Anaergbic | Other_
SEDIMENT OILS: Absent Stight Moderate Profuse
DEPQS'TS: Sludjye Sawdust Paperfiber Sand Relict Shells Other ——
ARE THE WHIERSIBES 9F STONTS WaICH APE KOT DEEPLY IMIECDED [N SUSSTRATE JLATK? YES NO Nﬁ

T FLOU
SUBSTRATE VELOCITY CHARACTERISTICS PERCENT [N SUBSTRATE CHARACTERISTICS PERCENT IM

TYPE m/sec OR_SIZE SAIPLING AdZA TYPE OR SIZE SAMPLING AF:A

BOULDERS* >1.2 256 em ( 10") dia. CLAY Slick texture

(>3 fps)
RUBBLE* >0.6 64-256 e ( 2.1-10") dta. MARL Grey, shell fragments

(>2 fps)
GRAVEL*” »0.3 2-64 mm (0.1-2.5") dia. DETRITUS  Sticks, wood, coarse

(>1 fps) plant materials
SAND »0.2 0.06-2.00 mm dia. 50 FIBROUS Partially decomposeZ

(>0.7 fps) Critty texture PEAT plant material
SILT »>0.12 0.0C3-0.006 mm dia. PULPY Finely divided plant

(>0.4 fps) PEAT material, par’s

c 0 12 . $0 fndistinquishable

MUCK-Mud »0. black, very find organic

(-0.4 fps) Lugs & STICKs
*IMBEDDEDKESS: O = NONE 1 = 1/3 0% LESS 2 + 273 CR MCRE

BI10TA:

PHYTOPLARIKTON 0 ) 2 3 4 SLIMES _0 1 2 3 4
PERIPHYTON e 1 2 3 4 ZOOPLANKTON o 1 2 3 4
FILAMENTOUS ALGAE o 2 3 4 MACROINVERTEBRATES 0 1 2 3 4
MACROPRYTES I 2 3 4 FISH o 2 3 4

C - dpcent ! - Sparse 2 - Moderate 3 - Abundant 4 - Profuse
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APPENDIX XI

CLILPRY SECTINN

MICHIGAT DIRIPTMCNT NF h2TUXAL RESNURCES
WATER QUALITY DIv1Si0n STRe-M PrOSUEM ASSLSSMENT
Station Huever C Investigator(s) __ E’/f"N-* _ L /J/’ VA i e
date R 129, 0 w13/ 5  PHOTOGRAPH H;AEP +~¢?
BOOS OF WATER MAIND /A G oy QA SSM Location f__/j_«_—_{ ViIE .
covniv_Y/AYAS_ 1YS RyES_ S TH__ /’/\ c»:y/é‘//
REASON FOR SURVEY __ &/ IAE . c/, EL 1L~ PENNILT DT L5 I PACTS
VICINITY LAYD USE:  Sostly Forest Mostly iirban Mostly Agriculture Other //VQ42:::“!_/' /,";Ej ]
AVE. STREAM UIDTH__ 2 () @ RVE. STPEAM DiPTH_ Q.0 _m VELOCITY_C. /2 ms STREAY kn__ 2 2§
STREAM SHAC[NG: Opun Partly Open Shaded STREAM TYPE: Coldwater Wartwater
wateR Tewe. 7.7 _*c AIR TEHP._J-_.‘C WEATHER: Sunny—Partly Cloudy—Cloudy- Rainy DAM u/s: Yes No kx
CHANNELIZEO:  Yes No  CHAWNEL EROSION: MNone — S)ight — Moderate — Severe HIGH WATER MRX__ (2. /5 =m
SECCHI DISC TRAIS: 2 TUREIDITY: Clear— Slightly Turdbid — Turbid — Qpague LUATER CCLOR — )
WATER ODORS: fHoraal Sewage Petroleum Chemical Other
SURFACE OILS: None Slick Sheen Globs fFlecks
SEDIMENT ODORS: Normal Sewage Petroleum Chemical Anz2erobic Other_ _
SEDIMENT OILS: Absent Slight Moderate Profuse
DEPOSTTS: Sludge Sawdust Paperfiber Sand Relict Sheils Other —_—
ARE THE UNCERSIUES OF STCNES WHICH A2Z NOT DEEPLY IMBLDUID IN SUBSTRATE BLACK? YES NO /\/ﬂ
. —_—
FLGU
SUBSTRATE VELOZITY CHARACTERISTICS PERCENT IN SUESTRATE CHARACTERIZTICS PERCINT N
TYPE m/sec 0R SIZE SAMPLING £2tA TYPE OR SI2E SAMPLING AREA
JOULDERS*___ . -1.2 25 ma { 10") dia. CLAY Slick texture
(>3 fps)
RUBBLE® »>0.6 64-256 mm ( 2.1-10") dia. MARL Grey, shell fragrments
(2 fps)
GPRAVEL* »0.3 2-64 om (0.1-2.5") dia. DETRITUS  Sticks, wood, coarse S
(>1 fps) plant materjals
SAND »0.2 0.06-2.00 mm dfa. FIBROUS Partially decomposed
(>0.7 fps) Gritty texture PEAT plant material
SILT »0.12 0.004-0.006 em dia. PULPY Finely divided plant
(>0.4 fps) PEAT material, parts
) indistinquishatlz
MUCK-MYD 40,12 black. very find organic 95
(-0.4 fps) LUGS & STICXS
® IMBEODEDNESS: 0 = MOHE b e 173 0 LESS 2 + 2/3 GR MORE
B10TA:
PHYTOPLANKTOH 0 |} 2 3 4 SLIMES __0_ 1 2 3 )
PERIPHYTON 0 1 2 3 4 ZOOPLANKTON 0 1 2 3 4
FILAMENTOUS ALGAE 0 1 2 3 4 MACROINVERTEBRATES 0 1 2 3 ¢
MACROPHYTES 0 ! 2 3 4 FISH 0 1 2 3 4
¢ - fpeent 1 - Sparse 2 - Moderate 3 - Abundant 4 - Profuse
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APPENDIX XII

MICHIGAY DEPARTMINT CF NATUKAL RESTRCES B8IOLOGY SECTINA
WATER QUALTLY DIVISION STREAM PROBLEM ASSESSMENT
Station Kumber :D Investigator(s) EVAHA LS , HJ{:_V_/.:.Z&,_______
Date o) /907 B2 wuwe /DY S . PITOGRAPH MUMBER ___ T
B00Y OF ATER A{IN G2 £ N _CEES I woaation_ LnER Ve ) —
comty_J/R Y ANE  1ySeyEs. S w__ RINEFVISLS
REASSK FOR SUVEY___ ~JONNES _ CAEntiCrie = PENYNG3 LT DISCHALCE
VICINITY LAND USE:  Mostly Focest Mostly lirban Mostly Agriculture Other _ S A DAS T /27 77 L
AVE. STREAM MIDTH__ o2 0 m AVE. STREAM DEPTH__(), 3 =w VELOCITY_O. {2 ms STREAM km__ O. 6 K
STREAY SHADING: Open Partly Open Shaded STREAM TYPE: Coldwater Marmwater
WATER TEMP. 2‘ 7 *C AIR TEMP. ,2 °C WEATHER: Sunny —Partly Cloudy—Cloudy— Rainy DAM u/s: Yes No km
CHANNZLIZED:  Yes No CHANNEL EROSION: MNone — Slight .— Moderate — Severe HIGH WATER r-:f.Rr:__p_’_-_/_f m
SECCHI D!SC TRARS: m  TURBIDITY: Clear— Slighny Turbid — Turbid — Opaque LATER CoLOR
WATER CO0RS: Norma? Sewage Petroleum Chemical Other _
SURFACE OILS: None Stick Sheen Globs Flecks
SEDIMEYT ODORS: Normal Sewaze Petroleum Cheriical Anaerobic Other
SEDIMINT OiLS: Absent Slight Mgderate Profuse
DEPOSTTS: Sludge Sawjust Paperfiber Sand Relict Shells Other
ARE THE UNDERSIDES GF STONES KAICH ARE HOT DwEPLY [MSEDOED IN SUBSTR,‘-\‘TE SLACK? YES by /VA
FLOG . .
SUESTPATE VELOCITY CHARACTERISTICS PERCENT IN SUBSTRATE CHARACTERISTICS FERCENT IN
TYPE m/sec OR_S12¢ SAMPLiNG AREA TYPE OR SIZE SAMPLING AREA

BOULDERS” >1.2 256 ma ( 10") dia. CLAY Slick texture

(>3 fps) ]
RUBBLE® >0.6 64-256 om ( 2.1-10") dia. MARL Grey, shell fragments

(»>2 fps) :
GRAVEL® »0.3 2-64 s/m (0.1-2.5") dia. DETRITUS  Sticks, wood, coarse S

(>} fps) plant materials
SAND »0.2 0.06-2.00 mn dia. FIBROUS Partially decomposed

(»0.7 fps) Gritty texture PEAT plant material
SILT »0.12 0.00~-0.006 mm dia. PULPY Finely divided plant

(>0.4 ¢p., PEAT material, parts

indistinquishatle
KICK-MUD .0.12 black, very find organic 95"
: (~0.4 fps) LUGS 8 STICKS

* MBEODEDNESS: O = NONE 1 = 1/3 0% LESS 2 ¢+ 273 CR MORE

BIOTA:
PHYTOPLAXKTON _(_)_ 1 2 3 4 SLIMES _0__ 1 2 3 4
PERIPHYTON L 1 2 k] 4 Z00PLANKTON _0__ 1 2 3 4
FILAMENTOUS ALGAE _9_ 1 2 3 4 MACROINVERTEBRATES _l_ 1 2 3 4
MACROPHYTES _e 2 3 4 FISH o 2 3 4
¢ - Speant | - Sparse 2 - Moderite 3 - Abundant § - Prof.se



APPENDIX XII1I

HlCHluHI DfPART"E'ﬂ’ CF RATJURAL H.S”'RCES 810L0SY SECTION
WATER QUALITY DIVISION STREAM PROCLEM ASSESSMENT

Station Kumber E Investigator(s) Eb’/’_é.::ff /"Q:’:L'I:‘_Z._A’.________._
Bate 2 s 1FD v /Y0750 PHOTOGKAPH WUMBER

p0r oF WATER JAONGupZzon CPEEK  LOCATION Kivery, S e
CountY__[a) R YN E tysrRrTs_ S w_ fvepbr S

el 351_5 (4P LS E ////’ﬂ(f.S_

REASON FOR SURVEY -

S fr f”_sﬁ/ LEN

VICINITY LAND USE:  Mostly Forest Mostly Hrban Mostly Agriculture other / _______ _,_é’// o
AVE. STREAA WIDTH__ /23 m ave. sTReaM 0ePTH Q. 4 m vELOCITY_C'. /L ms STREAM km__ ()0 S .7
STREAM SHADING: &p_el Partly Open Shaded STREAM TYPE: Coldwater Wirrmater

WATER TEW._7, 7 °C AIR TEp. ST & °C WEATHER: Sunny—Partly Cloudy-Cloudy- Rainy DAM u/s: Yes No ___ km
CHANNELIZED:  Yes Mo  CHANHEL EROSION: MNone — Slight — Moderate — Severe HIGH WATER tank__ @ /& o

SECCHI DISC TRAIS: m  TURBIDITY: Clear— Slightly Turbid — Turbid — Opaque LATER C0LO2 —
WATER OCORS: Normal Sewage Petroleum Cremical Gther
SURFACE OILS: None Stick Sheen Globs Flecks
SEDIMENT ODORS: Normal Sewaqge Petroleum Chemical Andergbic ™ Other
SEDIMENT OILS: Absent Slight Moderate Profuse
DEPOS'IS: Sludg2 Sawdust Paperfiber Sand ] Relict Shells Other A
ARE THE UNOERSIDES OF STCHES WriCH ARE NOT DEEPLY [M3BEDOED IM SUBSTRATE 8LACK? YES N0 A)/]
#
FLGU
SUBSTRATE VELOCITY CHARACTERISTICS PERCENT iN SULSTRATE CHARACTERISTICS PERCENT IN
TYPE n/sec OR SilE SAMPL IHG AREA T(PE OR SIZE SAMPLING AREA

BOULDERS® >1.2 256 o ( 10") dia. CLAY Slick texture

(>3 fps)
RUBBLE® »0.6 64-256 am ( 2.1-10") dia. MARL Grey, shell fragments

(>2 fps)
GRAVEL® »0.3 2-64 en (0.1-2.57) dia. DETRITLS  Sticks, wood, ccarse S

{(>1 fps) plant materials
SAND »0.2 0.06-2.00 mm dia. F1BROUS Partially decomposed

(»0.7 fps) Gritty texture PEAT plant material
SILY »0.12 0.004-0.006 mn dia. S PULPY Finely divided plant

(>0.4 fps) PEAT material, parts

fndistinquishatla

RUCK-MUN 1012 black. very find organic 9

(-0.4 fps) LUGS & STICKS
® |MBEDDEDNESS: O = NONE 1 2 173 0 LESS 2 + 2/3 CR MORE

BI0TA:
PHYTOPLANKTON -0 1 2 3 4 SLIMZS _E_ 1 2 3 4
PERIPHYTON 0 1 2 3 ] ZOOPLANKTGN _0__ 1 2 3 4
FILAMENTOUS ALGAE .—0- 1 2 3 4 MACROINVERTEBRATES -L 1 2 3 4
MACROPHYTES 0 1 2 3 4 FISH 0 _l_ 2 3 4
G - Sprent 1 - Sparse 2 - Moderate J - Abundant 4 - Profure
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MICHIGAN DEPARTMENT (F NATURAL RESOURCES
ENMVIRONMENTAL PRYTECTION BUREAU
PGINT SOURCE STUJXIES SECTION

Peport of an
Industriai Wastowater Survey
Conducted at
PENNWALT ChEMICAL CORPORATIONM
A1) Cutfeils MNo. 820098
HPDES lio. 110002381
Vayne Countiy
wyandotte, Nichigan
July 7-8, 1980

fereny Tuvery .
_ Wastewater eonitoring was performed during one twenty-four hour survey
L2rind starting Moncay, July 7, 1930.

Tre results of this syrvey are compared to the final limitations in the

*'s hational Pollytant Gischarge Eli-iination System (NPDES) Permit, No.
L.t as establizhed under Final Order of Abatement No. 1981 entered on
retizer 20, 1977,

Zarad on that corparison the BODc loading limitations at outfall 821088
5. 435 sxteeged curing the survey (Tuble 3?.

Tre sue.ey results are covpared to the company's self-monitoring results
retunted “n the Manthly COperating Peport {I0R). The comparison of these results
5 rresanted 3, Tadble 3. The only major discrepancies occurred at the intake,
522873, Surve: concentrations for suspended soiids are significantly lower than
the nancert-ations reported by tne company on the survcy dates. The total iron
cinzeriration fourd at the intake during the survey was also significantly less
tran an: rannrted by the company for the month (Table 3).

Tha

zosite sarnles were split with the company for comparison of labora-

e
tneg reuults. The corparison is presented as Table 4. No major discrepancies
ara roted,

The last sy-vey performed at tnis faciiity was in November, 1978. Since
2 735% narvey trnveral process changes have occurred at the plant. The per-
cetan, s irant ] and anhydrous caustic process have all been discontinued. Also
r- it."4 ferric proress waters have been routed from outfall 003 to outfall
. Trez2 chanqes have resul*ted in a sharp decrease in the chlorides concen-
i iri an increase in Lhe total iron cencentration this survey at outfall
_'fjfficant decrease in total iron concentration is also noted at outfall

[
e

Surézy Co- =nts

Tre 337 ar7moniac process was cown during the survey pericd.

-2-

The results from ercanic scans performed for various volatile organics,
acid extractables and base/neutral extractables are presented in Table 2.

A 96-hour acute toxicity evaluation of outfall 005 was performed by the
bioassay unit the same week in which his survey was conducted. The resuylts
from this study are included in a separate report.

The Pennwalt Corporation in Wyandotte manufactures organic and inorganic
chemicals in two separate plants. The inorganic plant marufaclures chlcri-
Alkali industrial chemicals and iron chlorides. The erganic plant marufactures
industrial orgenic chemicals and miscellaneous special organic cerpounds.

The lnorganics plant or east complex utilizes salt brire, ammonia, sriica,
scrap iron and various other raw materials. A process schermatic of the plarnt
is depicted in Figure 1. Production facilities and the plant iayout are shown
in Fiyure 2.

The organics plant or west complex synthesizes organic compcunds from
various raw organic materials, The chicf products are alkyiamines and rubler
chemicals. About 100 different corpounds are produced at tne plant. Fiqure 3
illustratey the plant layout.

Production at both plants was considered normal during the survey. Both

plants opcrate 24 hrs/day, 7 days/wk. The inorganic plant empleys about 300
people and the organic plant about 250 people.

Water Supply, Wastewater & Treatirent

A1l process and cooling water used in both plants is obtained throuch two
intakcs on the Trenton Channel of the Detroit River. The north intake {(°P20:310)
supplies oniv the baronetric condensers in the evaporator depart—ent. The so.tn
intake (820409) services the remainder of the inorganic plant, the organic plant
and the Detroit Edison Plant in the east complex. Domestic water is supplied
by the City of Detroit.

Both intakes have a continuous backwash on the intake screens. The south
intake's backwash is discharged into the Detroit Edison plant's outfall. Both
backwashes are unpermitted. The water from the south intake is periodically
chlorinated.

Non-contact cooling water from the chlorine liguidation process is discharied
through outfall 820224 (001).

Outfall 820190 (002) discharges cooling water from the bararmetric condensers
and chlorine cell roon, rinse wall from sodium hydroxide storage tanks, flue yas
scrubber water, sulfuric acid tank cooling water and yard drainage. Abcut 93
of the wastewater originates from the barometric condensers. The pH of the a3ste-

water is adjusted using carbon dioxide, sulfuric acid or caustic prior to discharge.

L thoeessl S.GA
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Cutfall 820193 (093) discharges cooling water from the ammonium chloride
tro-ess. Tne tM is adjusted using carbon dioxide, sulfuric acid or caustic
prior Lo nonitoring and discharge into the Wayne County Drain ho. 5.

Se3i ~ater from the liquid ferric pumps, chlarine cell room drains, wash
a3ter Yrav the envaporaters, wash water from the tank room and back wash from
t.~ of tre filters used to filter caustic are discharged via outfall 820223
(.53). Tre carbined waste streams are provided settling in one of two settling
la:-ans. Folloving continuous pH adjustrent with carbon dioxide, sulfuric
2zi4 or c3.stic, if necessary, the wastewater is monitored and enters a Wayne
Co.-*. Lrain peior to entering the Detroit River.

celi ron-.

N

The lagoon which is not

used for settling is drecged and the solids disposed of by deep well
tign. The lagoon not in use is also used to receive any wastewater
erirated “rom the replacement of the asbestoes diagram filters in the chlorine

A1 p-ocess and cooling water from the organics plant or west complex is

trnzted :5 depicted in Figure 3.

Pond 1 receives wastes from the pilot plant.

Z-e- Vic wastes are discnarned to Pond 2 for equalization of loadings from
third pond these wactes, other process wastes and cool-

tre tlant. Following

rq . 2ter are discnargec to Pord 4.

Ee gt

s1.7 %

The co2ling water which comprises about
af t=2 to*al flo~ through outfall 006 is discharjed into the end of Pond
Twe -aior treatrent provided in the treatment scheme is equalization of

425, settling and oil skimring and pH adjustment as necessary using
sulfuric acid or caustic.

After Pond 4 the wastewater is discharged to Mon-
Ga,7nn Creey througn outfall 3210C8 (NG6).

iludie from the wastewater treatment in the organics plant and residues from

16nt processes are discharged in a containment lagoon south of the organics

All sanitary wastes are discharged to the city's sanitary sewer system.

Survay Procedyre

Tre fioas and samples were obtained as follows:

nfall
2l

322130 172)

127133 {063)

05223 (3035)

a2 (tarth Intake)

SE03 "SR intave)

Flow Measurement

Sarpling

Company totalizer,
Company totalizer,
Comnany totalizer.

11.25 inch Parshall flume

and water level recorder.

Company totalizer,
tione

lone

Automatic air activated sampler
& individual grabs.

Submergible sampler & individual
grabs.

Automatic air activated sampler
& individual grabs.

Automatic air activated sampler
& individual grabs.

Automatic air activated sampler
& individual grabs.

Submergible sampler & individual
grabs.

Submergible sampler & individual
grabs.

-4-

A water level recorder provides a continuous account of the liguid level
or head through a flume. A head versus time graph is obtained for Lhe duraticn
of the survcy period. The total volume of wastewater through the flume during
the survey period is computed from the graph.

An automatic sampler composites samples at timed intervals.

A submergible sampler obtains samples at a continuous rate.

Polychlorinated biphenyl (PCB) and sulfide composite samples are collected
by the grab composite method.

An individual grab is a single instantaneous sample.

Samples were analyzed by the Environmental Protection Bureau Laboratories
Tocated in Lansing.

Samples were preserved according to Table 6. The results of the physical,
chemical and bacteriological analyses are presented in Tables 1 & 2.



5.

Pennwait Chemical Corporation - Wyandotte

T25le 1 Anelyses of composite samples.

Catfelis

T.rue; Period From
To

Ta--Ltad floy rate* (M3/day)

a4

~Jed solids
Zirs2'ved solids

Seenei

iirite 4 nit*rate nitrogen-N
“o-irla mitrozen-N

t=Viah nfteggen-N
Cetrozrgspnates-?

T-ta) chospharus-P

fatnrides

“5tal cet-fun (Ca)
T3%2l chvomin (Cr)
T3l oziar (CL)
stal niceel (N4)
Tatz2l Yead )
zire 7/n)
Total iron (Fe)

iatn M) rultioly M

1

A A A AAA

820224 (001)

7-7-80 - 1345
7-8-80 - 1345
(21,500)
mq/ 1 kg/day

14 300
€0 3,400

7 200
2.0 43
G.007 0.2
0.36 7.7
0.23 4.9
0.43 10.
0.04 0.9
0.07 2
0.02 --
0.05 --
0.02 --
0.05 --
0.05 --
n.05 --
0.76 16

820190 (002)

7-7-80 - 1655
7-8-80 - 1655
(55,400)
rg/1 kg/day
15 830
200 10,000
9 500
2.4 130
< 0.005 --
0.32 18
0.24 13
0.52 29
0.05 3
0.09 5
36. 2,000
< 0.02 -
< 0.05 --
< 0.02 --
< 0.05 -
< 0.05 --
< 0.05 --
0.77 43

a rates used in the cgrputation of kg/day (obtained from company totalizer/MOR).
/day by 0.0002642
LLtain 1bs/day multipiy kg/day by 2.205

-6-

_Pennwalt Chemical Corporation - Wyandotte

Tahle 1 (continued)
Outfalls

Survey Period From
To

Computed flow rate* SM3/day)
Highest flow rate (M3/day)
Lowest flow rate (M3/day)

Suspended solids
Dissolved solids

€00
T0C

Phenol

Nitrite & nitrate nitrogen-N
Anmonia nitrogen-N

Kjeldahl nitrogen-N
Orthophosphates-P

Total phosphorus-P

Chlorides
Sulfate (S04)
Magnesium (Mg)
Sodium (Na)
Calcium (Ca)

Total cadmium (Cd)
Total chvomium (Cr)
Total copper (Cu)
Total nickel (Ni)
Total lead (Pb)
Total zinc (iIn)
Total iron (Fe)
Total mercury {Hg)

820193 (003)

7-7-R0 - 1435
7-8-80 - 1445
(23,200)
mg/1 kg/day
13 300
390 9,000
n 260
2.4 56
0.007 0.2
0.47 1
0.64 15
11 26
0.06 1
0.17 3.9
148 3,430
< 0.02 -
< 0.05 --
< 0.02 --
< 0.05 --
0.009 0.2
< 0.05 --
0.78 18

820223 (005)

7-7-80 - 1555
7-8-80 - 1555
4,340

11,500 - 7-8-37 ¢ 0023
977 - 7-8-80 @ Q222

mg/1 kg/day
27 120
16,000 69,000
Int -~
1.6 6.9
< 0.005 --
0.4 1.8
0.18 0.78
0.33 1.4
0.02 0.09
0.05 0.2
7,500 33,000
2,200 9,500
1 [
6,800 30,009
14 61
- 0.04 0.2
< 0.05 --
0.03 0.1
< 0.05 .-
< 0.005 --
< 0.09 --
0.59 2.6
< 0.001 --

* Flow rates used in the computation of kg/day (obtained from company totalizer/M(E).

Int - Interference

To obtain MGD muitiply M3/day by 0.0002642
To obtain Ibs/day multiply kg/day by 2.205



-7- -8-

_Pennwalt Chemical Corporation - Wyandotte Pennwalt Chemical Corporation - Wyandotte
Tatle 1 {continued) : Table 1 (continued)
TLefalis 821088 (006) 820412 (Intake) Outfall 820409 (South Intake)
€ireig Pericd Fron 7-7-80 - 1415 7-7-80 - 1635 Survey Period From 717-80 - 1530
To 7-8-80 - 1415 7-8-80 - 1635 : To 7-8-80 - 1530
ca-a.ted flow rate* (M3/day) (32,500) -- mg/1
mg/ 1 kg/day mg/t . €00 9
TOC 2.2
Suscended solids 8 300 6 |
Zissalved sdiids 160 5,200 400 . Phenol < 0.005
) 3 1,200 9 ; Nitrite & nitrate nitrogen-N 0.30
2l 15, 490 2.3 : Ammonia nitrogen-N 0.26
N Kjeldah! nitrogen-N 0.56
thar:] 0.099 0.3 < 0.005 Orthophosphates-P 0.03
Tuifide (5) < 0.01 -- -~ R Total phosphorus-P 0.06
Ll 15. 490 3.5 H Chlorides 13.5
’ Sulfate (S04} 16
"itrite § nitrate nitrogen-N 0.34 n 0.30
~or iy nitragens 0.46 15 0.27 Total cadmium (Cd) < 0.02
< 27330 niteogen-l 3.6 120 0.64 Total chromium (Cr) < 0.0%
Terrinsemhetes-P 0.01 0.3 0.02 Total copper (Cu) < 0.02
“otal 1unslnorus-P 0.08 3 0.08 0 Total nickel (Ni) < 0.05
. Total Yead {Pb) < 0.0%
relsmides 21 680 26. ) Total zinc (Zn; < 0.05
Total iron (Fe 0.21
Trezl ced i (Cd) < 0.02 -- < 0.02
Tztai cn-c—ium (Cr) < 0.05 -- < 0.05
%3 cniner (Cu) < 0.02 - < 0.02
T2 nicvel (%) « .05 .- < 0.05
Ttz Coad 19g) < 0.075 - < 0.05
Tatal zirn: 'ln) < 0.05 .- < 0.05
“3tzl iron (Fe) 0.57 19 0.52
ug/1 ug/1
L3272 - 0.1 .- < 0.2
Fhoinbae < G.1 -- < 0.1
e VIAT - 0.1 - < 0.1

Mi~a rzzes; used in the computation of kq/day (obtained from company totalizer/MOR).
Ty 35*ain P50 wultiply M3/day by 0.0602642
To ¢bt2in ibs/day multiply kg/day by 2.205
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Table 20 (wonlinued)
o Total
trtha- Tota? Sunp, dins, Total
_Date Twwe phasphates,.n pitnyy lhmux - Chlavides  Salfide  solids solids  cadiim
w0 YA ng/l wiy/ wf | wey/ weg/
820223 (001)
T=T-80 2245 0.0% 0.09 12.0 -- 1 .- .-
7-8-80 0.04 0.10 12.5 -- 25 -- -
§201 (o02)
1-7-50 2230 0.04 0.14 40. -- 16 210 < 0.02
7-8-80 0910 0.0% 0.14 7. -- 16 180 0.02
829}ﬂ}_1901)
7-7-80 2350 0.06 0.15 140 -- 13 0 < 0.02
7-8-80 0445 0.07 0.17 149 - 14 410 < 0.02
820223 (005)
7-7-80° 2460 0.02 0.04 5,400 .- 6 12,000 0.03
7-8-80 1010 0.03 0.07 8,500 -- 19 20,000 0.04
821098 (096).
7-7-80 2120 < 0.01 0.08 18.0 < 0.01 13 140 < 0.02
7-8-30 1000 0.0 0.10 21 < 0.01 8] 160 < 0.02
820412 (North Intake)
7-7-807 221% 0.03 0.07 14.7 - - ~ < 0.02
7-8-80 0835 0.03 0.09 13.) - -- .~ < 0.02
820409 (South [ntake)

7-7-80 1550 -- -- -- -- 16 130 -
7-8-80 1118 -- -- -- -- 16 140 -
Pennwalt Chemical Corporation - Wyandotte

Table 2 Analyses of grab samples.

. . Residuall 086 036 onerol 8
Date Time Temp. pH Chlorine I1.R. Grav. COD T0C eno 00
C S.U. mg/1 mg/1  mg/T  mg/1  mg/l “mg/\ mg/i

820224 (001)

7-7-80 2255 23.5 1.7 u -- -~ 8 2.3 -~ --
7-8-80 0825 24.0 1.7 U -- -- 10 3.0 -~ --
820190 (002)

7-7-80° 2230 33.5 7.8 T 1 <2 7 2.2 .- --
7-8-80 0970 34.0 8.0 0.3 1 <2 18 2.7 -~ --
820193 (03)

7-7-80 1430 - - 1.05 -- ~- - -- -~ --
7-7-8Q 2350 26.0 7.7 1.10 2 <2 1N 2.4 -- --
7-8-80 0945 26.5 8.0 0.90 1 <2 13 2.6 - --
820223 (00S)

7-7-80° 2660 27.0 7.9 u 1 <2 Int. 1.4 -- --
7-3-80 1010 30.0 8.0 U <1 <2 Int. 1.9 - --
821088 {006)

7-7-80 2120 28.0 8.6 u 9 14 45 1. < 0.005 13.
7-8-8n0 1000 29.0 8.7 U 3 2 32 6.6 0.021 8.8
82041 North Intake

7-7< eﬁ‘(“zms’“ﬁ_sl 7.7 -- 1 <2 10 2.3 - 3.3
7-8-30 0845 22.0 7.7 -- 4 2 n 2.8 .- 4.8
82040’)_(_?0uth Intave)

7-7-80° 1550 20.0 8.0 T <1 <2 n 2.3 -- --
7-8-80 0745  20.5 7.6 T -- .- - -- - --
7-8-80 1115 20.5 8.0 T < <2 10 2.6 -- --

1 - Yalues determined in the field ot time of sampling.
U - Undetected

T - Trace amount present - actual concentration less than 0.2 which fs the quantifiable amount.

Int. - Interference

Total Tetal Total ’
copper chroming o nickel
ny/ ! nq/l “mys
¢ 0.02 < 0.0% 0.05
. 0.02 < 0.05 0.05
< 0.02 < 0.05 0.05
< 0.02 < 0.05 0.05

0.02 < 0.05 0.05
0.04 < 0.05 0.03 5
< 0.02 « 0.0S < 0.05
< 0.02 < 0.05 0.05
< 0.02 < 0.05 < 0.05
< 0.02 < 0.05 0.05
Nitrite &
nitrate Ammonia Kjeldahl
nitrogen nitrogen nitrogen
mg/1 mg/1 mg/lT
0.36 0.20 0.43
0.35 0.26 0.58
0.43 0.22 0.51
0.33 0.30 0.71
0.46 0.61 1.0
0.45 0.68 1.1
0.32 0.15 g.48 ©
0.34 0.24 0.92
0.35 0.38 1.4
0.38 0.55 1.5
0.30 ° 0.25 0.49
0.29 0.33 0.63
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Table 2 (vontinuel}

. Total Taral Total Total A-1742  A-1064 A-llul 2,4.6,-
Date  Tive Tead  ring tron farerry PCB FCR PCi e ner - HLBD 0CG PCP e
() Eval el g/ T YAl Tugsi s Tugit w/VT Tu/U Tepl o ug/d wi) TugZy Ty
BlO90 (802
7-7-50 223 < 0.05 « 0.05 0.65 -- -- -- -- 0.1 <0.1 <0.1 <0. T T
7-8-80 0400 < 0.U5 ~ 0.uY 0.91! -- -- -~ -- < 0.1 < 0.1 < 0.1 <« 0.1 T < 0.1
820193 (vod)
7-7-80 " 23% 0.01 . 0.04 0.70 -- < 0.1 < 0.1 < 0.1 < 0.1 <0.} <0.1 <01 <01 <0.1
7-3-80 0945 0.014 . 0.05 0.84 -- < 0.1 < 0.1 <« 0.1 < 0.1 <0.! <0.1 <0.] T <0.
620223 (005)
7-7-80 2400 « 0.005 .« 0.05 0.35 -- < 0.1 < 0.1 < 0.1 < 0.1 <0.1 <01 - 0. T 0.1
7-8-80 10'C <« 0.0U5 < 0.05 1.0 -- < 0.1 < 0.1 < 0.1 < 0.1 <0.1 <0.1 <0.1 T 0.1
821088 (006)
7-7-807 2170 < 0.005 « 0.05  0.50 -- -- -- - -- -- - - .- -,
7-8-80 1000 < 0.005 « 0.05  0.76 - -- -- -- .- -- -- - - - =
820112 (fortn Intake) '
7-7-80 2215 - 0.05  0.10  0.54 -- - -- -- -- -- -- . --
7-8-80 0845 < 0.05 < 0.05 0.3 -- -- - - -- - -- - - --
Persistant Chlorinated 1,2, Di Chlorinated Aliphatic Other Other C1 +
Hydrocarbons _ Propane Ch\orc/)form amines_ HCP C1-Phenols _ Br VHC
ug/1 ug/T ug/1 [ Tug/T T ugy T~
820190 (002) ’ 9/ g o/l /T~ ug/T g/
7-7-80 2230 u 33 3 -- < 0.1 1] v
7-8-80 0900 U 33 3 -- < 0.1 U U
820193 (003)
7-7-80 2350 U 13 4 -- < 0.1 U U
7-8-80 0945 U 10 5 -- < 0.} U U
820223 (£25)
7-7-80 2400 U 6 4 -- < 0.
7-8-80 1010 U 7 8 -- < g} 3 g
821088 (006)
7-8-80° 1000 -- -- -- < 100
7-8-80 1405 -- -- -- < 100
T - Trace amount present-actual concentration less than 0.2 which is the quantifiable amount.
HCB - Hexachlorotenzene HCBD - Hexachlorobutadiene TCP ~ Trichlorophenol
HCP - Hexachlorocyclopentadine OCB - Dichlorotenzidene PCB - Polychlorinated biphenyls
DCP - Dichlorophenal PCP - Pentachlorophenol

Pennwalt Chemicai Corporation - Wyandotte

Table 3 Comparison of survey results with the facility's NPDES Permit and Monthly Operating Report.

NPDES Permit Final

Parameter (Unit) Limitations July Monthly Operating Report Survey Results]
Daily Daily  Monthly  Fonthly
Average  Maxinum Average Ma x i mum 7-7-80 7-8-80

820409 (Intake)

Susperded solids (mg/1) - -- 70 115 60 52 (16, 16)
Chlorides (mg/1) -- -- 18 24 - 16 13.5

coo (mg/]) -- -- 24 49 32 - 9 (11,10)

Total iron (mg/1) - -- 2.31 2.78 -- -- 0.21

BOD ?/]) -- -- 3 4 -~ 1 --

820224 (CC1)

Flow (H3/day) -- -- 24,000 27,0G0 22,000 22,000 21,500

Suspended solids (mg/1) -- -- 30 68 R 13 14 (11, 25)

Ammonia nitragen (ng/1) - -- 0.10 0.25 0.25 -- 0.23 (0.20, 0.26) .
Chlorides (mg/1) -- - 17 19 18 -- (12.0, 12.5) ~
€OD (mg/1) - -- 12 17 - 17 7 (8,10) !
pH (S.U.) not «6.5 nor >9.5 min. 7.7 8.1 7.8 -- (7.7, 7.7)
Residual chlorine (mg/1) .- - 0.0 0.0 -- 0.0 (u, V)
Temperature (°C) -- -- 18 30 -- 15 (23.5, 24.0)
820199 (002)

Flow (M3/day) -- -- 56,400 62,100 55,300 56,400 55,400

Tatal suipended solids (kg/day) 844 1,687 1,833 9,543 9,543 507 830

Ammonia nitrogen (mqg/1) 1.3 2.3 0.12 0.75 .- -- 0.24 (0.22, 0.30)
Chlorides (mg/1) -- -- 30 52 -- kil 6. (40., 37)

c0D (mg/1} -- - 22 n Al - 9 (7, 18)

Total lead (kg/day) 0.6 1.25 0.3 0.467 -- -- -

Residual chlorine (mg/1) 1.0 1.5 0.13 0.82 0.30 0.00 (T, 0.3)
Tenperature {°C) - -- 34 37 33 33 (33.5, 34.0)

pH (S.U.) not <6.5 nor -9.5 -- 10.6 High 10.2 High 9.6 (7.8, 8.0)

min. 6.6 Low 7.0 Low 7.4

1 - Survey results are for the composite sample. Grab sarpie ranges are shown in parentheses ().
T - Trace
U - Undetrcted .

To obtuin M0 multiply M3/day by 0.06G0€A2

To obtain lbw/day nult 'ty vg/day by 2.205



Fennuait Cheoboal

Table 3 Cotpni-un ot

KEDLS Perait banal

Paraaster (Hnit] _ Limitations
- Durly DAl
Average My
820193 (00).
Flow (M3 day) .- --
Total susp. salids (ha/day) 384 768
Aewmonia aitrogen {my/1) 3 5
Total copper (ma/?) .- 1
Total lead (kq/day) 0.45 0
Total iron (/1) - H
Residual chlorine {mg/1) 1.0 1
Chlorides (mg;1) -- -
Tenperature (°C) -- --
oH (S.U.) not 6.5 nor -9
820223 (005)
Flow (®3/dayY -- --
Total susp. solids (mg/1) 35 70
Total susp. solids (kg/day) 212 425
C0D (ky/day) -- 821
Amaonia nitrogen (mg/1) 1.0 1
Chlorides (m3/1) -- --
Total lead (mg/1) 0.1 0
Total lead (kg/day) 0.6 1
Temperature (°C) -- --
Residual chlorine (mg/1) 1.0 1.

pH (S.U.)

I - Survey results are for the composite sample.
Int - Interference
U - Undetected
To obtain MGD multiply M3/day by 0.0092€42
To obtain 1bs/day multiply kg/day by 2.205

nabo

K N~

not <6.5 nor >9.

Larparalion

ey tennlts with the tacility s SPOLS Fermrt ana

v

v

Hyand

Montnly Monthly
Avwage  Mavien  7-7-40
23,700 25,000 23,000
433 877 415
Q.08 0.58 .-
0.016 0.035 0.011
0.34 0.476 --
1.733 2.060 .-
0.18 0.85 0.14
146 167 .-
27 32 26
-- 10.0 High 8.7
min. 6.4 Low 7.9
6,500 7,600 6,100
30 358 7
200. 2,434 42
59 221 130
0.36 1.38 --
6,836 9,372 --
0.008 g.010 --
0.050 0.054 --
27 31 20
0.00 0.05 0.00
-- 12.4 High 8.8
min. 2.7 Low 7.8

July Monthly Operating Peport

athly Operating keport (continued).

1

Grab sample ranges are shown in parentheses ( ).

Penrwalt Chemica) Cor-oration - Wyandotte

Table 3 Comparison of survey results with the facility's NPDES Permit and Monthly Operating Report.

NPDES Permit Final

_ _Survey Results’
7:8:40
23,000 (23,200)
399 30
0.83 0.64 {0.61, 0.£3)
-- < 0.02 (<0.02, <0.02)
-- 0.2
-- 0.78 (0.70, 0.24)
0.70 (1.05, 1.1C, 0.90)
149 148 (140, 149)
26 (26.0, 26.5)

High 8.5 (7.7. 8.0) L
Low 7.1 %
6,100 4,340

10 27 (6, 19)
60 120
-- Int.
0.62 0.18 (0.15, 0.24)
7,480 7,500 {5,400, 8,500)
-- < 0.005 (<0.005, <0.005)
27 (27.0, 30.0)
0.00 (U, u)
High 8.6 (7.9,°8.0)
Low 7.5
TR
(continued)

Surqu,Results‘

Parameter {Unit) Limitations July Monthly Operating Report
Daily Daily Monthly tanthly
Average Maximum Average Maximum 7-7-80 7-8-80
821088 goo&l
Flow (¥3/day) -- -- 26,000 33,000 33,000 32,000 32,500
BODS (ka/day) 173 259 146 606 -- 95 490
COD (mg/1) -- -- 13 36 -- 16 37 (45, 32)
Total susp. sol.-net (kg/day) 173 259 1,778 2,270. -- 1,650 --
Chlorides-net (kg/day) -- 4,000 260. 722 -~ 223 160
Ammonia nitrogen (mg/1) 1.5 3.0 0.42 1.80 0.30 - 0.46 (0.38, 0.55)
Ammonia nitrcgen (kg/day) -~ 114 12.6 58.47 9.75 -- 15 -
Phenol (mg/1) -~- 0.2 0.02 0.02 -- 0.02 0.009 (<0.005, 0.021)
Phenol (kq/day) -- 4.5 0.508 0.671 - 0.649 0.3
Sulfide (mg/1) -- - 0.0 0.0 - - < 0.01 L
Total zinc (mg/1) -- 1.0 0.015 0.020 -- - < 0.05 +°
Temperature (°C) -- -- 26 28 26 -- (28.0, 25.9)
Residual chlorine (mqg/1) -- 0.5 0.01 0.10 0.00 -- (U, V)
pH (S.U.) not <6.5 nor >9.5 -- 9.5 High 8.6 High 8.2 (8.6, 8.7)
min., 7.2 Low 7.7 Low 7.6
Total Combined Qutfalls
Chlorides (kg/day) -- 227,000 44,800 63,900 -- 49,100 38,000
1 - Survey results are for the composite zample. Grab sample ranges are shown in parentheses ( ).

U - Undetected
To obtain MGD multiply M3/day by 0.0002642
To obtain lbs/day multiply ky/cay by 2.205
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“101e & Coroarison of the laboratory analytical results obtained by Pennwalt
Cnerical Corporation - Wyandotte and the Environmental Protection
2ureau from the split composite samples,

Pennwalt Chemical Corporation - Wyandotte

Table 5 Comparison of the previous survey results with the results obtained in

this survey.

Citfalls 820224 (001) 820190 (002)
Outfalls 820224 (001) 820150 (002)
Pennwalt E.P.B. Pennwalt E.P.B. Survey Date From 11-6-78 7-7-80 11-6-78 7-7-29
mg/ 1 mg/1 mg/1 mg/1 To 11-7-78 7-8-80 11-7-78 7-8-80
»ie-2ed 5olids 16.0 14 14.7 15 Flow Rate (M3/day) 19,000 21,500 42,500 55,400
32712 nitrogen 0 0.23 0 0.24
o 1.0 7 7.0 9 mg/1 mg/1 mg/1 /]
I~lorides -- -- 39.5 36
Lez3 179) -- -- 0.00309 < 0.05 Suspended solids 25 14 14 15
Dissolved solids 170 160 200 200
TLtfails 820193 (003) 820223 (005)
coD 26 7 9 9
Pennwalt E.P.B. Pennwalt E.P.B.
ma/V T mg/l mg/T  “mg/V Phenol < 0.01 0.007 0.03 < 0.005
Lustented solids 17.5 13 17.5 27 Nitrite & nitrate nitrogen-N 0.35 0.36 0.32 0.32
Ammonia nitrogen-N 0.39 0.23 0.32 0.24
¢ ~oria nitrojen-l 0 0.64 1] 0.18 Total phosphorus-P 0.22 0.07 0.07 0.09
o -- -- 5.2 Interference
_rlsrides 149.5 148 7,117.4 7,500 Chlorides -- -- 30 36
Tnrer 0.076903 -0.02 -- --
Lzat 0.00456 0.009 0.0124 < 0.005 Total lead (Pb) - - < 0.005 0.05
iron 0.77 0.78 - -- Total zinc {In) -- - 0.048 < 0.05
Total iron (Fe) 1.3 0.76 0.72 0.77

B21088 {006)

Pennwalt E.P.B.

820412 (Intake)
Pennwalt E.P.8.

/1 mg/1 mg/1 mg/1
I.37z-3ed solids 3.5 8 8.7 6
£--.nia nitrosen-N 0.7 0.46 .- --

17 15.2 15 3.6 3.5
- 36.0 37 10.9 9
© erides 25.2 21 48.1 26
Tz 0 < 0.0 - --
"ol < 0.620 0.009 -- --
< 0.021 < 0.05 -- -

an -- -~ 0.37 0.52
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1w Pennwalt Chemical Corporation - Wyandotte

Taxie 5 fcentinued) Table 5 (Continued)
T Fals 820193 (003) 820223 (005) Qutfalls 821088 (006) 820412 (Intake)
Curiey Zate From 11-6-78 7-7-80 11-6-78 7-7-80 Survey Date From 11-6-78 7-7-80 11-6-78 7-7-80
) 1n-7-78 7-8-80 11-7-78 7-8-80 To 11-7-78 7-8-80 11-7-78 7-8-80
Fiia P2te (M3/day) 22,400 23,200 4,700 4,340 Flow Rate (M3/day) 29,000 32,500 -- --
mg/1 mg/} mg/1 mg/1 mg/1 mg/1 ra/l ra/l
L. nanzeg solids 19 13 32 27 Suspended solide 15 8 12 6
Coaiotved 2otbids 390 390 64,000 16,000 Dissolved solids 570 160 160 400
e 14 n 20 Interference coD 47 37 10 9
=1 < 0.01 0.007 < 0.01 < 0.005 Phenol 0.15 0.009 -- -
Sulfide (S) 0.05 < 0.01 -- --
Ytrize & nitrate nitrogen-N 0.38 0.47 0.7 0.41
- iz nitrogen-N 2.9 0.64 0.65 0.18 8005 33 15 4.3 3.5
T2 ceaspharys-P 0.16 0.17 0.22 0.05
Nitrite & nitrate nitrogen-N 0.33 0.34 0.28 0.30
“eiorides 136 148 32,000 7,500 Amronia nitrogen-N 0.65 0.46 0.39 0.27
. Total phosphorus-P 0.10 0.08 0.07 0.08
Tat2) creoriun (Cr) -- -- 0.006 < 0.05
Tonel oconoer [Zu) 0.020 < 0.02 0.003 0.03 Chlorides 28 21 22 26
Tonal rackeil i) -- -- -- --
Tit21 lcag (P 0.009 0.009 < 0.005 < 0.005 Total lead (Pb) < 0.005 < 0.005 - .-
Tsr3y ziac (I -- -- < 0.005 < 0.05 Total zinc (In) 0.040 < 0.05 0.009 < 0.05
“:tal iron (Fe) 1.2 0.78 0.017 0.59 . Total iron (Fe) 9.2 0.57 0.3 0.52



~¢ i Pernwait Corporation - fast Plant

Process Flow Diagram

NaCl

Iron

!

Peactor

F8C|3
| {Product)

Furnace

Y
FeC13
Annydrous
{Product)

Cl2 (Gas)
Liquify
Chlorine
Irpn

T3

.
T..7e 6 Sarple Preservation
ZataTeter

CL2'TCCprenol (Chlorine absent)

Frzrols (Chlorine present)

Tzal "etals

i B Grease

% bdase-neutral extractables

-19-

Preservative

10 drops conc. Hp504/250 m1 (to pH <2).
Dechlorinated w/ferrous ammonium sulfate
(0.141 W)

1 drop/mg/1 C15/250 ml. HyS04 to pH <2.
2ml 1:1 HNO3/250 m] (to pli <2).

10 drops conc. H,504/250 m1 {to pH <2).
10 drops 1M ZnAc/250 mt.

Dechiorinated (if needed) with sodium thiosulfate
(1 drop 0.141 N/mg/1 C12/250 ml).

A1 se—s'es cooled tu 4°C and preserved upon collection and chain of custody

~cintaired.

Survey by:

Contact with Management:

iydrocerbon fnalyses by:

Prssical, Cherical &
lacteriningical fnalyses by:

Report by:

Listritution TAT

Gary Boersen, Environmental Engineer
Elizabeth Crowne, Water Quality Technician
William Erickson, Water Quality Technician
Guntis Kalejs, Water Quality Technician
Bruce Walker, Water Quality Technician

John Lewis, Supervisor of Environmental Control
& Certified Operator

Tom Overgaard, Senior Chemist - East Plant

Chuck Talcot, Lab Supervisor - West Plant

Environmental Protection Bureau Laboratory

Environmental Protection Bureau Laboratory

Gary Poersen

William Erickson

Peint Source Studies Section
Environmental Services Division
Environmental Protection Bureau
Michigan Dept. of Natural Resources
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U.S5. ENVIRONMENTAL PROTECTION AGENCY
EASTERN DISTRICT OFFICE
FIELD SAMPLING SURVEY PROPOSAL
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Parometer Ro. 0675 OGGJO 70300 00095 06945 Q0910 Qn9ss 00410
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Loy Mutbhor (1054C} Solids {120°C) Conductance as Sinz_ as CaCl4
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ENVIRONMENTAL PROTECTIUN AGENCY, REGION v, CRL
o EDO DATA S ET NO., 582
12=12-80 '
Ju~ {)’0&.—5’”
PARAMETER # 00916 00927 00929 01077 01109 01022 01007 01012 01027
SAMPLE 1D, CA MG NA AG AL B8 BA BE cD
UNITS MG/L MG/L MG/L uG/L uG/L UG/L UG/L uG/L UG/L
=Zs=azs=== ===&=z=z Zs=I=== Es=z==== sSsSs= === ;4314 s=Ex 1% 11 s===c
ELoasol 28,3 7.3 6.7 K 3 115 N.A, 17 K1 K 2
4 27,6 7.2 18.6 K 3 192 NeAo 18 K 1 K 2
7 e7.s 7.4 71.5 K 3 221 N.A, 18 K 1 K 2
13 27,5 7.0 8.1 X 3 94 Neh, 16 K 1 K 2
16 e’y 7.2 7.1 K 3 118 NoA. 16 K | K 2
D19 28,3 7.4 6.7 K 3 148 N.A. 17 K i K 2
29 27.4 7.1 8.1 K 3 148 N.A, 17 K 1 K 2
PARAMETER # 01034 01042 01045 0105s 01062 01067 01051 01102 01152
SAMPLE 1D, CR cu FE MN MO NI PB SN T1
UNITS UG/L UG/L uG/L uG/L UG/L UG/L UG/L UG/L uG/L
ss=S=szs===Es === 121 ==== =sSs= a==2=2 == =a2=X ST=Z ===
€L0250} K 5 K 6 400 9 K 10 K 30 K 30 N.A, 7
4 K S K 6 648 13 K 10 K 30 K 30 N.A, 10
7 K s K & 883 23 K 10 K 30 K 30 N.A, 10
13 K § K 6 49s 9 K 10 K 30 K 30 N.A, 9
16 K s K 6 368 is K 10 K 30 K 30 N.A, 13
P19 K § K 6 418 i1 X 10 K 30 K 30 NoA, 8
29 K s K 6 602 1o K 10 K 30 K 30 NoA, 8
PARAMETER # 01203 01092
SAMPLE ID, Y IN 12
UNITS UG/L uG/L uG/L
s==s===z==2= =Sz= . 2=z= zz23s
ELoasot K 5 K S0 N.A,
q K 5 K SO N,A,.
7 K S K 50 N,A, /
13 K 5 K 50 N.A,
16 K S K 50 N.A,
D19 K 5 ® S0 NeA.
29 K 5 K 50 N.A,
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ENVIRONMENTAL PROTECTIOW

EDO DATA S
j2=12=-80
PARAMETER & 00916 ov9e? 00929
SAMPLE 1D. CA MG NA
UNITS MG/ MG/L MG /L
ELoasyv K50 K1,0 3790
PARAMETER ® 01034 0jo42 01045
SAMPLE I0. Cr cv FE
UNITS uGsL uG/L UG /L
S=Ss==S==zsz== ==z3z ==z =s==
ELoas10 K 50 K b0 K 1200
PARAMETER # 01203 01092
SAMPLE 1D, Y IN 12
UNITS UG/sL uG/L us/L
SsZsS==zz==2 S==z === =s=s
ELoacio K S0 KS00 N,A,

AGENtY,

ET NO.

01105

UG/L

1
41

K900

0f06¢2
uG/L

K100

REGION

582

Ve, CRL

01007

uG/L
sz==

K S0

01051
4]

UG/L

=3z

K300

01012
BE
UG/L

K 10

01102
UG/L

s=z3

N.A,

01027
Cco
uG/L

K 20

011s2
T1
uG/L

K 60

01037
co
UG/L

ITIxT=

K 50

031087
v
UG/sL

S3ES

K 'S0



PARAMETER #
SAMPLE 1D,
UNITS

- o
H 253

ELors32

PARAMETER #
SAMPLE 1D,
UNITS

ElLo2s32

PARAMLTER #
SAMPLE 1D,
UNITS

-aen o

£Lozs 32

2 (170 "

ENVIRONMENT A

PRUTECTION
EDO DATA
12=12=80
00916 00927
ca MG
MG/G MG /G
120,0 17.8
01034 01042
CR cu
VG/G VG/6
230 140
01203 01092
Y ZN
UG/6 UG/G
SS== ES=S
20 2700

01045

uGs/6

35000

01077
AG

Uckgel

01055
MN
u6/6

sS==

780

AGENCY,

SET NO, S82°
01105 03022
AL B8
UG/6 UG/6
s==z= sczz
13000 N.A,
01062 01067
MO NI
UG/G UG/s6
s=sz sz==z

37 140

REGION

Ve CRL

01007
UG/G

-
-3

170

01051
UG/6

5S40

SL406E
01012 01027
BE D
UG/G UG/G
s=== ===

P4 9
01102 01152"
SN TI
UG/G UG/G
NoA. 210

01037
co
UG/6

11

01087
UG/G

44
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ENVIRONMENTAL PROTECTION

|2 icfzo A

EDO DATA 8
12-12-80
PARAMETER # 00916 00927
SAMPLE 1D, CA G
UNITS MG/L MG/L
Zzzssss=8ss s=33s==z gZ=s==s=
ELoasol 28,3 7.3
4 27,6 7.2
7 21,5 7.4
13 27,5 .0
16 el .4 .2
D19 28,3 A4
29 27,4 ol
PARAMETER # 01034 01042
SAMPLE 1D, CR cv
UNITS UG/sL uG/L
2=zz==s=== =Zz= ===3
ELo2soy K s K 6
] K § K 6
7 K 5 K 6
13 K § K &
16 K 5 K 6
p19 K S K &
29 K s K 6
PARAMETER » 01203 01092
SAMPLE ID. Y IN
UNITS UG/L UG/L
sSss==z=z2s=2 S=z= 2==x
ELoaso! K 5 K 50
4 K 5 K 50
7 K 5 K S0
13 K 5 K 50
16 K S K 50
D19 K s K 50
29 K § h S50

01045

FE

uG/u

400
648
883

495
368
418

602

AGENCY,

01105

AL

uG/L

115
192
221

94
118
148

148

REGION v, CRL

582

JVV° {sﬂacc;ﬂ
01022 - 01007 01012
B BA BE
uG/L uG/L uG/L
—=a= =E=2 SgE==
N.A, 17 K 1
NoA. 18 K 1
N.A, 18 K 1
N.A, ' 16 K 1
N.A, 16 K 1
A 17 K 1
N.A, 17 K 1
01067 01051 01102
PB SN
UG/L UG/L uG/sL
=== === ZTE=X
30 K 30 N.A,
30 K 30 N.A.
30 K 30 Na.A,
30 K 30 N.A,
30 K 30 N.A,
30 K 30 NeA,
30 K 30 NoA,

y

F?é;,g,u AT

01152
TI
uG/L

10
10

13

xX X X

XX X
wn [V R N ] [ RV NV,
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ENVIRONMENTAL PROTECTION

EDO DATA S
12=12=80

PARAMETER & 0091% 00927

SAMPLE 10, CA MG

UNITS MG/L MG/L
ELoas1u K50 K1.0
PARAMETER ® 01034 01042
SAMPLE 10D, Cr cu
UNITS uG/L uG/L
Lz===z==z= ==2az ===z
ELo2510 K S0 K60
PARAMETER & 0i203 01092

SAMPLE 10, Y IN
UNITS UG/sL uG/L
ELoasio ' K S0 K500

o -
-

01045

‘UG/L

K 1200

N Coe
e It U
> H O\
*« Nr

AGENCY,

ET NO,

01105

UG/L

K900

01062

uG/L

K100

REGION

S82

01022

uG/L

- -
x4

N.A,

01067
uG/L

- -
b

K300

Ve CRL

01007
uG/L

2431

K 50

01051
P8
UG/L

K300

01012
BE
uG/L

K {0

01102
SN
uG/L

sS=s

NlAI

01027
co
UGsL

-
|=2==

K 20

01152
UG/L

oy -
-—-0a

K 60

01037
uG/L

S3332

K 50

01087
v
uGrsL

K 'S0
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ENVIRONMEN.‘."A PROTECTION AGENCY, REGION v, CRL 3‘“366.
) EDO DATA SET NO. 582°
- 12-‘2-80
-~
PARAMETER # 00916 00927 00929 031077 01105 01022 01007 01012 01027 01037
-~ SAMPLE 1D, CA MG NA AG AL B BA BE co co
UNITS MG/G ’ MG/G MG/G uG/G UG/G UG/G UG/G UGs6 UG/6G UG/G
==z==zsz=3% s3s=S3: =aszzss ==s==== ===z ==== ===z ===z z=== sass ===
5 ELoas3e 120,0 17.8 Kil.2 7 13000 N.A, 170 2 9 1!
~ PARAMETER # 01034 01042 01045 01058 01062 01067 01051 01102 01152 01087
SAMPLE 1D, CR cu FE MN MO NI -] SN : TI v
UNITS uG/e UG/G uG/G uG/G UG/G UG/G UG/G UG/G6 UG/G UG/sG
i=z==z=sz=s8:z ss3=x ==szs= sz=== ===z s=z=2 sz== s=za= s2s==2 ===z =sz=s
Elo2g 32 230 140 35000 780 37 140 540 N.A, . 210 44
PARAMETER & 01203 01092
SAMPLE 1D, Y ZIN 12
UNITS UG/G UG/G uUG/6
a2s=sszs=s= Sx== z=== s==3
5Lo25 32 20 2700 NJA,



EE 5507 ¢/ 8/
CCMPUTATION  SHEET
USEPA, REGION ¥, MICHIGAM—OHIC DISTRICT OFFICE
RECEIVELD FROM L% 3 DAlE DCUSTOSY EWH-CJSTOD‘.' REMARNS GCVEN TO
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES
ENVIRONMENTAL PROTECTION BUREAU
POINT SOURCE STUDIES SECTION

Report of an On-site Toxicity Evaluation
Conducted at
PENNWALT CORPORATION
A1l Outfalls No. 820298
Wayne County
Wyandotte, Michigan
July 7-11, 1980

Savary

During July 7-11, 1980, an on-site toxicity evaluation was conducted on

tre crocess effluent from outfall 820223 (005) at Pennwalt Corporation, Wyandotte.

Fatread rinnows (Pimephales promelas) with a mean length of 45 mm served as the

test species in the two continuous-flow tests. In Test A the effluent was tested
witrg t additional treatment. In Test B, sulfur dioxide gas was first added to

tre efri.ent to remcve chlorine and then tested. In both tests the effluent was

acytely toxic. Tre 96-tour LCS0 for Test A was estimated at 57% effluent with
zpprosirate 95% confidence limits of S0% and 66Y. In Test B the estimated 96-hour -
«LC30 was 61% afflyent with approximate .95% confidence 1imits of 50% and 75%. The

ai€farzance in LC50's was due to the test design rather than the presence of chlorine.
1te cessured chloride concentration ranged from 5,400 « 9,700 mg/l and was the most
.prohable cause of effluent toxicity.’”

. Qutfall 220223 (005) discharges directly to the Trenton Channel of the Detroit
Piver. The seven-day, oncc in 10-year low flow (7010) for the Detroit River is
erporasirately 231,000,000 M3 /day. At the observed average flow rate of 6,100
mi/cay, efflyent from 820223 (005) would constitute 0.05% of the river volume
allowed a5 a mixing zone during the 7Q10. At that concentration, the effluent.
would me=t tne recommended long term safe concentrations and would not be harme

vAul 20 aquatic.life at the edge. of Penmmlt's mixing zone and beyond.

tffluent samples collected during the 96-hour study were compared to the
liritations set down in Pennwalt's NPOES Permit No. M10002381 and Final Order

ho. 1981. Based an those comparisons, the limitations were met during July 7-11,
1920. B

Uirect comparisons with past toxicity data collected for outfall 820223 (005)
are difficult to make due to differences in test methods and species. However {t:

¢puears that the effluent toxicity has decreased, probably as » result of pros .
-«Wcﬁn'rthanqcs ‘ard 1mproved pH control. .

Corrents

Fenrwalt Corporation has seven outfalls to the Trenton Channel of the Detroit
rRiver. Of these only 820223 (005) was evaluated and will be discussed in this

g o
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report. Information on the other discharges can be found in the 1620 industrial
survey report by Boersen and Erickson. The industrial survey and toxicity
evaluation were conducted concurrently.

A portion of the process effluent was treated with S02 to rercve c:lorine
which is occasionally present in the effiuent. Chlorine is a kaown tcxicant.
Running simultaneous studies with and without dechlorination simplifies the icenti-
fication of other toxicants which may be present in addition to chlorine

Effluent COD's could not be determined. Chlorides in excess of 2,500 m3/1
interfere with the test procedure making the analysis inaccurate or ir-ossible
to complete (APHA, 1975).

Plant Processes

Pennwalt's inorganics plant produces chlorine, caustic soda, 1er. ic chleride,
ammonium chloride and muriatic acid from salt brine, scrap tron, ar-i:aia and cther
raw materials. A process schematic is depicted in Figure V.

During the study period, production was considered normal. Tthe aryv'~r~c
plant operates 24 hours/day, seven days/week and employs 300 beoa]e

Water Supply, Wastewater & Tregtment

The process and cooling waters used in the operat1ons which d¢isc irge to
outfall 820223 (005) are obtained from the company's south intake (‘_‘119\ on
the Trenton Channel (Figure 2). Intake water receives coarse screcnt:; and is
periodically chlorinated. ODomestic water is supplied by the Cityv of =2troit. ¥

Seal water from the -1iquid ferric pumps, chlorine cell room dr2irs, wash
iater from the evaporators, wash water from the tank room and baca wasn from
two of the filters used to filter caustic are discharged via outfall S20223 [0C5).
The wash waters from the evaporator department and the caustic filters are the
main sources of the chlorides and sulfates found in the effluent.

The combined waste streams are provided settling in one of two seitling
lagoons. Following continuous pH adjustment with carbon dioxide, s.turic acid
or caustic, the wastewater is monitored and enters a 'w:vre County
Drain prior to entering the Detroit River. The lagoon which is not c2:ng used
for settiing is dredged and the solids disposed of by deep well injecticn. (larifier
underflow from the brine purification process serves as an injection “iux. Any
wastewater generated from the replacement of the asbestos diaphragms in the chlorine
cell room is also pumped to the inactive lagoon.

Sanitary wastes are discharged to the city sanitary Sewer system.

Test Procedures

An Environmental Protection Bureau (E.P.B.) mobile bioassaly unit was used %o
conduct the two on-site continuous-flow tests during July 7-11, 156C. Effluent

rreo~y e
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frem thfa 1 2210223 (005) and Detroit River water from 200 feet upstream of
£20223 {035} were combined to create the various test concentrations. Both
ctrea™s were passed through a reat exchanger to minimize temperature differences.
Tre river water (diluent) was filtered through one mm mesh screening just prior
to use in tne diluter systems.

In Test A the final effluent was pumped directly from the outfall to the
celivery system and was identical to wastewaters actua]]y reaching the Detroit
tier. A Rilay-Nuerthele proporticnal diluter delivered nominal concentrations
2f 179, 85, 75, 66, 50, 33, 25, 12 and 0 (diluent countrol) percent effiuent to
trz “1ye liter test tanks. Each tank contained approximately five liters of

test solution. Kinety-nine percent volume replacement occurred every two hours.

In Tect & sulfur dioxide gas (SO2) was added to the effluent to remove any
ctlsrire that might have been present. A Riley-Wuerthele diluter delivered
rominal concentrations of 100, 75, 50, 25, 12 and 0 percent effluent to a second
et of five liter tanks. Each tank contaired about 2.7 liters of test solution
witr. 337 volure replacement occurring hourly.

f.erv test concentration was replicated. Delivery volumes to each tank
were cnecxed twice during the study period. Actual effluent concentrations in
tre te3t tanks were determined from conductivity measurements to verify diluter
accuracy. .

Fathead minnows (Pimephales promelas) less than a year old with.a mean
weight of one gram and a rean length of 45 mm served as the test species. The
fish were collected from a private pond in Jackson County on April 21, 1980.
Trey were civen prophylactic doces of formalin and nermycin sulfate ane wmai-
tzinec at the Point Sneree Studies 12v5, 00000 Tae tV.n werr acclimated in
Cei el Awelel Tu. .o Nours at 22-24 O prior Lo testing.

Tre ficn were randomly selected and placed in the test tanks beginning at
1335 on July 7. Loading rates for Tests A and B were ten and five fish per tank
resgactively. The anirals were observed frequently throughout the 96-hour period
for sigrs of stress. Mortality was assessed at 2, 7, 18, 24, 48, 72 and 96 hours
{7adles 1 - 2). The 96-hour LC50's were estimated using the binomial test.

Grab sa~gles of the diluent, effluent and test solutions were analyzed on-
site for certain parameters. The diluent and effluent were sampled from taps
in tre robile laboratory. Test solutions came directly from,the fish tanks.

éne g:salts of the on-site physical and chemical analyses are given in Tables

In addition to the on-site analyses, the effluent temperature, pH and
dilient terperature were continuously recorded.

Tw&F[/ four hour composite samples were collected directly from cutfall
3 (7%2) and the Detroit River. An automatic air probe sampler composited
tre "rcCc.s etfluent at 15-20 minute intervals. The river (diluent) samples
w=re centinuously composited in a submergible jug. Extractable organic con-
tavinznts for both streams were analyzed from 4-portion grab-composite samples
collezted in glass. Grab samples were collected for parameters that could not
Le cc-rosited and tu provide data on concentration ranges. The samples were
sresesved accoraing tc Table 10 and shipped to the E.P.B. laboratery in Lansing
for ernaiyses. The results appear in Tables 3 - S,

. 'u
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The effluent flows reported for the toxicity eveluation were .0 - oI S7%°
the company's July Monthly Operating Report (MOR). The mean wort-l. Sl :
developed by NOAA for the period of record 1936-1574, were used i v:
the Detroit River drougt flow. Flow estimates for Pennwalt's i7" -
provided by the Army Corps of Engineers.

Results & Discussion

to fathead minnows on an acute (short-term) basis. The 96- hOur ;;,. T
effluent without SOp treatment (Test A) was estimated at £7- efri.r @ .
approximate 95% confidence Vimits of 50 and 667. For Test B wit~ I |
effluent, the estimated 96-hour LC50 was 61% effluent with approas
fidence limits of 50 and 75%.

The LC50 is that effluent concentration lethal to £0° of tihx -~ = Joisd
within the expressed time period. The LCS50's and 95% configenc M
here are conservative estimates due to the lack of partial rortaii: 7 3
two concentrations. Partial kills are required to generate stezici-::ll
LC50 values.

The onset - of stress and mortality was rapid in the toxicity teits. Fisn
in 887 and 1007 effluent were severcly affected in less than 2n ' ~.» [
included hemorrhaging, gasping, gaping- mouths, poor balance arg - - °

occasional erratic Swimning and lz' e, v v L sortalivres “lE e
wothin o YU o AT the S time fisn in the 79, effluent co ceatmat T s
bejan to <tdw signs 7 stress. Witin <Cven hours the ami-a.- o LRI 4
were sead. Within the first 24 hours, all fish in effluent concentn tians of
66% and greater had expired. In the remaining 72 hours of the ::.:. only ¢
more death occurred. The toxicity data are summarized in Tables | - 1 for Te:.ts

A and B.

A major test fish kill occurred between 1100 and 1220 ¢o. 2., 1. Tre
sharp upturn in mortality corresponded to an increase in conducti i . .hiin
oseqan after 1040. Effluent concentrations where the measured corc.Iinizty
equaled or exceeded 2.,400 umhos were rapidly fatal. Fish in ccrcv trations
where the conductivity was 15,900 umhos or less, were only slightiy stressed,
or unaffected.

The highest conductivity reading of the study was raie at 1% °

10 (Table 6?. At that time the conductivity measured

effluent. Fish in the 50% effluent containers became hyperacti.c SRR T
oriented. By 1425, the conductivity had dropped to 16,500 umtes oo i
seemed to recover.

Based on effluent composite and grab sarple analyses the rrs: - --r:xie
toxicant was chloride. No other parameter was present in enou’ 3
explain the mortality ohserved in both tests. The crPloride ccnoens
8000 mg/1 (5 for 2 composites) and ranged from 5400 to 9700 o’ .
measurcd level occurred during the fish kill on July 8, altho: Lo LTturl o mLvirgm
for the study period is urknown. The chloride concentraticn mas :vc:anlv
greater on July 10 when the conductivity reached 31,400 umhos.

bl Sl e ae i e e e — . e m————
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The chloride concentration corresponding to the 96-hour LC50 of 57% effluent
is estimatad to fall somewhere between 4600 and 5500 mg/1. These estimates are
derived from the average chloride concentration (8000 mg/1) and the concentration
at which the July 8 fish kill occurred. Closer prediction of the 96-hour value
is difficult due to the fluctuating chloride concentrations that were found in
the effluent during the test. The estimates are in line with 96-hour LC50'S
determined by Adelman and Smith for fathead minnows. In 16 tests with sodium
chleride, they calculated 96-hour LC50's ranging from 4270-5100 mg/1 as ch]oridc.‘

As in the Pennwalt study, Adelman and Smith's test fish were rapidly
affected and displayed some similiarity in stress symptoms. In 12 of their
16 tests, no mortality occurred after 48 hours and the 48-hour LC50's were
identical to the 96-hour and threshold LC50's. The threshold LC50 1s the con-
centration at which 50% of the test animals can survive indefinitely.

The sulfate concentrations in the effluent from 820223 (005) ranced from
1200-2600 mg/1 but were probably not high enough to contribute to the effluent
toxicity. In past studies with fathead minnows, the LC50's for sodfum sulfate
ranged from $000-14,000 mg/1 (6000-9500 mg/1 as sulfate) depending upon water
hardness and test duration (Becker and Thatcher, 1973).

Residual chlorine was not detected in the effluent at any time during the
test period. The slight difference in the 96-hour LCS50's for the two tests is
due to the wider concentration intervals in Test B rather than to the presence
of chiorine in Test A.

The 96-hour LC50 1s an accepted reference point for expressing acute toxicity.
It fs not a "safe” concentration. “Safe" concentrations in an aquatic ecosystem
permit all normal life processes and are often estimated from the 96- hour LCSO
by the use of application factors.

For non-persistant, non-cumulative toxicants such as chloride, the recosmended
application factors are:

0.05 - allowable 24-hour average effluent concentration after mixing.

0.1 - maximum allowable effluent concentration at any time or place
after mixing (Nat. Acad. Science, 1973).

To achieve "safe” levels, the effluent concentration from outfall 820223 (005)
should not exceed 5.7% at the edge of the mixing zone at any time, nor average
more than 2.8% there over a 24-hour period.

1 - The actual test results were reported as mg/l sodfum chloride. To convert,
multiply mg/1 chloride x 1.65 = mg/1 sodium chloride.

T 1=
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The average effluent flow for the test period was 6100 M3/day. The
seven-day, once {n 10-year low fiow (7Q10) for the Detroft River is 291,000,000
M3/day (Fraidenburg, 1979). For the purpose of evaluating corpliance u\th state
water quality standards, Pennwalt's mixing zone is defined as the right 100 feet
of the Detroit River for 500 feet downstream of the south property lire. The
mixing 2one volume, as estimated from Army Corps of tngineers ficw —ecasurerents,
§s about 4.4% of the total river flow (Wilshaw, 1979). At the obser.ed average
flow rate, effluent from outfall 820223 (005) would constitute 0.05 of the
mixing zone flow during the 7Q10. The effluent would achieve lonc tern safe
concentrations at the mixing zone edge at that time.

Effluent sample results are compared to the limitations in Penn:21t’s
National Pollution Discharge Elimination System (NPDES) Permit MNo. "i030231
and Final Order of Abatement No. 1981 in Table 9. Based on those cc-rarisons,
the limitations were m:t during the 96-hour toxicity evaluation. The effluent
pH's ranged from 7.6 to 8.9 during the test period.

Study results for suspended solids did not compare well to the co~pany self-
monitoring data reported in the July Monthly Operatina Report (“23). With one
exception E.P.8. results were two to three times higher than comrany results.

The only bioassays previously conducted with effluent from outfall £20223
(005) were static screening tests using the macroinvertebrate Da:-ria racna,
The 48-hour LC50's for the April and November 1978 tests were <3 “erd 1 res-
pectively (Wolfe, 1978; Waybrant, 1978). The effluent pH's and chlirides for
those tests were considerably higher than found during the July 19:0 study.
The April sample also contained more than 600 mg/1 chlorine before dechleorination
and testing. Although the test results are not directly comonarable due to
different test techniques and species, 1t would appear that the eftiuen* toxi-
city has decreased. Since 1978, the company has stopped manufacturina perchloran
and anhydrous caustic soda and has improved the pH control at 005. These changes
are the most likely reasons for the reduced effluent toxicity.
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Table 1 Percuent r.-.’ ity of fatheml minnows after vxposure to conces

9% hours

72 hours

4 hours

osure Period

Y/Exp
hours

Percent Mortalit

T8 hours 24

7 hours

2 hours

Percent Effluent - Test A

woooooooo
—

[ A—-X-X-X-F-F_%-]
—

0 (control)

100
a8
75
66
50
K]
25
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Table 2 Percent mortality of fathead minnows after exposure to concentrations of the same Pennwalt Corporation
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effiuent pretreated with S0;.

72 _hours 96 hours

48 hours

posure Period

y/Ex
24 hours

Percent Mortalit

18 hours

7 hours

2 _hours

Percent Effluent - Test B

mooooo

mooooo
=

oocodbdbo
o~

0 (control)

100
75
50
25
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Table 3 Laboratory analyses of effluent composite samples collected frcz outfall
820223 (005) at Pennwal‘c Corporation.

Sample Period From 7-7-80
To 7-8-80
Computed flow rate! (M3/day) 6,
mafl
cop NT2
T0C 1.6
Phenol < 0,005
Nitrite & nitrate nitrogen-N 0.41
Ammonia nitrogen-N 0.18
Kjeldahl nitrogen-N n.13
Orthophosphates-P .02
Total phosphorus-P 0.05
Chlorides 7,500
Sulfate (SO4) 2,200
Bromide --
Suspended solids .27
Dissolved solids 16,000
Tagal cadmium (Cd) ©0.04
Sreta) cnromiun (LT~ .05
Total copper {Cu) R AV
Total nickel (Ni) < 0.05
Total lead vaw < 0.005
Total zinc (Zn < 0.05
Tot:1 iron (Fe) ‘0.59
Total magnesium (Mg) 1
Total sodium (Na) 6,800
Total calcium (Ca) 14
Total mercury (Hg) < 0.000
ug/1
PCE 1282 -a
PCB 1254 -
PCB 1260 -
+Dien-buty} phtimiuter YOBFT™ -
Bis{2-ethylhexyl) phthalates -
(DEHP)
Persistant chlorinated -
hydrocarbans

Hexachlorobutadiene {HCBD)
*2,4,6 Trichlorophenol (2,4,870P) .-
pentachloropheno? (PCP)

1 - Flow rate used to compute kg/day
2 - INT = {nterference

3 - Test method not approved.
4 - U = undetected

- 1555
- 1555

100

ka/day

9.8

160
98,000

0.2

-

3.6
6

41,000
85

7-9-80 - 08¢
7-10-80 - 0810

mg/1

INT
1.8

< 0.02
i ' A B
0.2 ™

5,900

kg/d1y

N

0.002

0.9
0.08

0.0206
0.201

- calculated from company MOR'(weighted average).
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Jable 5 Laboratory analyses of grab samples collected during 7/7-11/80 at Pennwalt Corporation.

Sampling Location

Date 7-7-80
Time 2400
Temperature (°C) 27
mg/1
cop Int!
T0C 1.4
Phenol .-
Nitrite & nitrate nitrogen-N 0.32
Ammonia nitrogen-N 0.15
Kjeldahl nitrogen-N 0.44
Orthophosphates-P 0.02
Total phosphorus-P 0.04
Chlorides 5,400
Sulfate (SO4) --
Total bromides? --
Suspended solids 6
Dissolved solids 12,000
Total cadmium (Cd) 0.03
Total chromium (Cr) < 0.05
Total copper (Cu) 0.02
Total nickel (Ni) < 0,05
Total Tead (Pb) < 0.005
Total zinc (/n) < 0.05
Taotal irun (fe) 0.35
0il & firrame 11.0)) -1
M & regse (Geey,) - ?

820223 (n0S)

ol
Woud Ppotuadg 9,233

~ -~
O~

00SL - 0
00SL - 0

petroi* River (Diluent)

7-8-80 7-8-80 7-9-80 7-7-80 7-9-80
1010 1340 1338 2200 1338
30 .- .- -- -~
mg/1 mg/l mg/1 mg/1 mg/1

INT -- -- -- 8
1.9 -- - - 2.4
-- -- - - < 0.005
0.3 -- - -- --
0.24 0.21 -- -- -~
0.92 -- - .- .-
0.03 -- -- -- -~
0.07 -- -- - -
8,500 9,700 -- -- -~
-- 2,600 -- -- -~
- <10 a. - .
19 -- - -- --
20,000 - .- -- .-
0.04 -- -- -- < 0.002
< 0.05 -- -- -- 0.006
0.04 -- -- -- 0.006
< 0.05 -- - -- 0.005
< 0.005 - -- - .- < 0.005
< N.05 .- -- -- 0.02
1.0 .- -- -- 1.6
- -- -1 1 3
.2 o < 2 < ? ?

. . . e - ————

oD
[ S5

v 3

“43A}Y 1104330

Y3 woay pal3da|10d s dwes a3}sodwod JuAN(LP $0 SIsA{rue AJoje.doqey
-6-

-0[-

i e = e



-

[T S

Table & (continue
Sanpling Lucation 20273 (005) Detroit River (Dituent)

PMate 7-7-80 7-9.80 7-8-10 7-u 60 7-7-80 7-9-50
Time 2400 1010 1310 1338 2200 1338

ug/1 ug/ 1 uq/1 uq/1

e

1)
N
P

ug/1
PCB 1242 - -
PCB 1254
PCB 1260 :
Hexacklorobutadiene (HCLD)
Hexachlorocyclopentadiene
{HCP)
Octachlorocyclepentene
Hexachlorobenzene (HCB) <
Dichlorobenzene (DCB) <
Pentachlorophenol (PCP)
2,4,6 Trichlorophenol
(2,4,6 TCP)
Other chlorinated phenols
Persistant chlorinated
hydrocarbons
1.2 Dichloropropane
Chloroform
Other chlorinated and
brominated volatile
hydrocarbons
Perchloroethylene -- -- -- .- Trace
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1 - INT = interference

2 - Present but in quantity-. accepted lower test 1imit ( <0.1 ug/1 for PCP; <1 ug/1 for perc).
3 - U = undetected

4 - Test method not approved,

Table 6 On-site analyses of effluent grat samples collected during the July 7-11, 1980 test at Pennwalt Corporation's
outfall 820223 (0C5). :

Dissolved Total Total Total

Date Ti Temp.* H Conductivit Oxygen Chlorine Alkalinity Hardness
I‘C; (5.U.} Tumhos) {mg/17) (mg/T} {ma/ 1) (mg/T]

7-7-80 1330 24 8.0 20,200 7.8 1
7-7-80 1550 25 7.9 19,100 7.6 U
7-7-80 2210 25 8.0 20,900 7.4 u 1,900 60
7-8-80 0815 24 7.8 19,700 7.3 v 900 60
7-8-80 1040 27 8.1 19,900 6.8
7-8-80 1330 28 8.1 28,700 6.8 u
7-8-80 1555 28 8.1 27,600 7.1
7-8-80 2115 26 7.9 18,200 7.2
7-9-80 0800 24 7.6 13,700 7.2 U 840 45
7-9-80 1100 24 8.0 -- 7.2
7-9-80 1305 24 8.2 18,300 7.2
7-9-80 1530 25 8.2 20,800 74 u L
7-9-80 2115 25 8.2 25,100 7.0 u w
7-10-80 0300 24 8.1 25,400 8.1 u
7-10-80 1125 28 8.2 31,400 6.6 U 3,000 56
7-10-80 1405 28 8.2 26,500 6.9
7-10-80 1545 28 8.3 25,000 6.9
7-10-80 2145 26 8.3 18,200 6.7
7-11-80 0810 25 8.3 25,100 7.3 ND 1,700 52
7-11-80 1030 27 8.0 20,900 7.0
7-11-80 1330 28 8.0 20,300 6.9

1 - Undetectahle
* - After heat erchanqger.
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Tatde 7 On-site an s of dituent (Introft Kivery gral caoples cold Ddbarineg Jduly 7-11, 1w,

Divaolved rotal Total Total
Date — Tiwe Temp.t pH Conductivity Dayurn Chlurine Atbalinity Hardnens
. ("(ZS (5.0} Tuihos) (7 1) . (wazvy {wa 1Yy (i 1)
( 7-7-80 1330 23 7.8 250 7.4
7-7-80 5% 24 7.8 249 7.3 Trace!
7-7-80 2210 23 7.6 238 7.2 84 100
7-8-80 0815 23 7.5 245 7.4 u? 88 100
7-8-80 1040 24 7.8 243 7.2
7-8-86 1330 25 7.7 261 7.4
7-8-80 1555 24 7.9 258 7.2
7-8-80 2115 23 8.0 225 6.9
7-9-80 0400 22 7.5 262 6.3 u 84 96
7-9-80 1100 23 7.6 255 6.5
7-9-80 1305 22 7.7 253 6.4
7-9-80 1530 23 7.5 243 6.7 1}
7-9-80 2115 23 7.6 273 6.3
3 7-10-80 0800 22 7.4 244 6.8 U
7-10-80 1125 24 7.4 243 6.7 84 100
; 7-10-80 1405 25 7.5 248 6.8
7-10-80 1545 25 7.5 235 7.0
7-10-80 2145 23 7.7 260 6.8
7-11-80 0810 23 7.6 237 6.8 1} 84 100
7-11-80 1030 24 7.4 243 6.7
" 7-11-80 1330 26 7.6 230 6.7
1 - Chlorine present but in quantity << acceptable lower detection limit of 0.2 mg/)
; 2 - Undetectanle
3 * - After heat exchanger.
b

Table 8 On-site analyzed of grab samples collected from test containers during the 7/7-11/80 test at Pennwalt
Corporation's outfall 820223 (005).

TJest A - Effluent as discharged to Detroit River

ate  Ti % Effluent Temp. H Conductivit Dissolved Oxygen
(9] (5.U.} umhos) {mg/1)

.
1 7-8-80 1400 88 28 8.2 25,600 7.0
: 75 27 8.3 22,300 7.2
| 66 27 8.3 21,400 7.1
50 26 8.3 15,900 7.0
33 26 8.3 11,300 6.9
25 26 8.3 8,580 7.0
12 26 8.3 4,770 7.0
# 0 25 7.9 262 7.1
7-10-80 1330 50 26 8.3 15,200 6.8
1 33 26 8.3 11,400 6.9
25 26 8.3 8,260 6.9
12 26 8.2 4,560 6.7
0 26 7.8 271 6.8
Test B - Effluent treated with SOp
7-9-80 1100 50 22 8.2 9,460 6.8
25 22 8.2 4,640 6.7
12 22 8.1 2,730 6.7
0 22 8.0 294 7.0
4 7-10-80 1320 50 26 8.3 15,200 7.0
25 26 8.3 8,199 7.1
) 12 26 8.2 4,310 7.
. 0 25 7.7 245 7.1
1
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Tatbe 9 Conpaon = study resod U ol Peoa bt 500y Percat ant Bl Dperot ity i oy L,

NCDES Powit Tanad

R

Parameter {(Unit) Co_bimitatiens o auly Monthly Opevatang Bepart .
. . . haily aily Menthly Monthly T T
! Average Max tman Average Mo 7-7-80 7-5-80 7-9-10 7_-1!'*—_74_0
| B L (KA gnu‘.’-) ) T ) T T -
; Flow (MY/day) -- -- 6,800 7,600 6,100 6,100 5,700 6,400
Suspended solids (ma/1) 35 70 30 358 7 10 8 10
(kasday) 212 425 200. 2,435 42 60.3 45.8 64.0
Ammonia nitrogen-N (ng/1) 1.0 1.5 0.36 1.38 -- 0.62 -~ 0.00
pH (5.U.) not <6.5 nor >9.% -- 12.4 8.8 8.6 8.3 8.8
Min. -- 2.7 7.8 7.5 7.3 7.6
Chlorides (mg/1) .- - 6,836 9,372 -- 7,480 -~ 7,572
Total chlorine residual (mg/1) 1.0 1.% 0.00 0.05 0.00 0.00 0.00 . 0.00
C0D (kg/day) -- 821 58.5 221 130 -- 12 -
Lead {ug/1) 100 200 8 10 -- - 10 -
(kg/day) 0.6 1.2 0.050 0.054 - - 0.054 .-
0il & Grease (visual) No visible film ) 0 0 0 0 0
(ma/l) Quantitative analyses not req‘d. -- - - -- -- --
Yemperature (°F) - -- -- 8a , 87 68 81 79 .-
Study Results!
] 177-8/80 7/9-10/80
Suspended solids {mg/1)} 27 (6, 19) 29
(kg/day) 160 170
Ammonia nitrogen-N (mg/1) 0.18 (0.15, 0.24, 0.30
. 0.21)
_ pH (S.U.) 8.62 8.5
’ Min. 7.8 7.6
Chlorides {mg/1) 7,500 (5,400, 8,500, 8,500
4 9,700)
. Total chlorine residual (mg/1) U3-See Table 6 U-See Table 6
b €0D (kg/day) INTA (INT, INT) INT
Lead (ug/1) <5 (<5, <&) <5
1 0i1 & Grease (mg/1) <2 <2 <2
Temperature ('F? -- {81, 86} . --
A 1 - Study results are from Tables 3 - 5, Grab sample ranges are shown in parentheses { ).
1 2 - pH values from continuous record and Table 6.
3 3 - U = undetected 4 - INT = Interference
E To obtain MGD multiply M3/day by 0.0002642 To obtain 1bs/day multiply kg/day by 2.205
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17 ] Figure 1 Pennwalt Corporation - Last Plant
Process flow Diagram
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES
ENVIRONMENTAL PRUTECTION BUREAU
R POINT SOURCE STUDIES SECTION

Peport of an
Industrial Wastewater Survey
Conducted at
PENRNNALT CHEMICAL CORPORATION
A1l Qutfalls No. 820298
NPDES fo. MI0002381
kayne County
wWyandotte, Hichigan
July 7-8, 1980

Survey Surrary .

| Wastemater ronitoring was performed during one twenty-four hour survey
- period starting Monday, July 7, 1980.

The results of this survey are compared to the final 1imitations in the
facilitys's Hational Pollutant Discharge Elimination System (NPDES) Permit, No.
112732321 as established under Final Order of Abatement No. 1981 entered on
Octoter 20, 1977.

2a%n4 on that corparison the BODg loading limitations at outfall 821088
(G26) was exceeded curing the :urvey Table 3).

The survey results are compared to the company's self-monitoring results
recu-ted in the Monthly Operating Report (MOR). The comparison of these results
is nresented a5 Table 3. The only mmjor discrepancies occurred at the intake,-
520479, Sttvey concentritions for suspended solids are significantly lower tham .

.the ~oncentrations reported by the company on the survcy dates. The total {ron
conceriration found at the intake during the survey was aiso significantly less
-than any reported by the company for the month (Table 3).

The curposite sarples were split with the company for comparison of labora-

tary results. The corparison {s presented as Table 4. No major discrepancies
are roted,

The last survey performed at this faciiity was in November, 1978. Since
*he Yast survey several process changes have occurred at the plant, The per-
.Ioran, orthosil and anhydrous caustic process have all been discontinued. Also
«~ tre liquid ferric process waters have been routed from outfall 003 to outfall
G15. These chanqes have resulted in a sharp decrease in the chlorides concen-
tration and an increase in the total iron concentration this survey at outfall

n05. A significant decrease in total iron concentration is also noted at outfall
056 (Tab'e 5)

Survey Co—~ents

The sal armonfac process was down during the survey period.

-2-

The results from organic scans performed for various volatile organics,
acid extractables and base/neutral extractables are presented in Table 2.

A 96-hour acute toxicity evaluation of outfall 005 was performed by the
bicassay unit the same week in which his survey was conducted. The resylts
from this study are {ncluded in a separate report.

Plant Processes

The Pennwalt Corporation in Wyandotte manyfactures organic and inorganic
chemicals in two separate plants. The inorganic plant manufaclures chlori-
Alkali industrial chemicals and iron chlorides. The organic plant manufactures
industrial organic chemicals and miscellaneous special organic compounds.

The inorganics plant or east complex utilizes salt brine, ammonia, sil{ca,
scrap iron and various other raw materials. A process schematic of the plant
is depicted fn Figure 1. Production facilities and the plant layout are shown
in Figure 2.

The organics plant or west complex synthesizes organic compounds from
various raw organic materials. The chief products are alkylamines and rubber
chemicals. About 100 dffferent compounds are produced at the plant. Figure 3
i1lustrates the plant layout.

Production at both plants was considered normal during the survey. Both

plants operate 24 hrs/day, 7 days/wk. The inorganic plant employs about 300
people and the organic plant about 250 people.

Water Supply, Wastewater & Treatment

All process and cooling water used in both plants is obtained through two
intakes on the Trenton Channel of the Detroit River. The north intake (£820412)
supplies onl+ the barometric condensers in the evaporator department, The south
intake (B20409) services the remainder of the fnorganic plant, the organic plant
and the Detroit Edison Plant in the east complex. [Domestic water is supplied
by the City of Detroit.

Both intakes have a continuous backwash on the intake screens. The south
intake's backwash s discharged into the Detroft Edison plant's outfall. Both
backwashes are unpermitted. The water from the south intake is pertodically
chlorinated.

Non-contact cooling water from the chlorine liquidation process is discharged
through outfall 820224 ?001).

Outfall 820190 (002) discharges cooling water from the barametric condensers
and chiorine cell roon, rinse wall from sodium hydroxide storage tanks, flue gas
scrubber water, sulfuric acid tank cooling water and yard drainage. About 957
of the wastewater originates from the barometric condensers. The pH of the waste-
water is adjusted using carbon dioxide, sulfuric acid or caustic prior to discharge.
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Cutfall 820193 (003) discharges cooling water from the ammonium chloride
process. The pH is adjusted using carbon dioxide, Sulfuric acid or caustic
prior to monitoring and discharge into the Wayne County Drain No. 5.

Seal water from the liquid ferric pumps, chlorine cell room drains, wash
water from the evaporators, wash water from the tank room and back wash from
two of the filters used to filter caustic are discharged via outfall 820223
(093). The corbined waste streams are provided settling in one of two settling
lajoons. Following continyous pH adjustment with carbon dioxide, sulfuric
acid or caustic, if necessary, the wastewater is monitored and enters a Wayne
County Drain prior to entering the Detroit River. The lagvon which is not
teiny used for settling is dredged and the solids disposed of by deep well
iniection. The lagoon not in use is also used to receive any wastewater
senerated from the replacement of the asbestoes diagram filters in the chlorine
cell room. : ’

A1l process and cooling water from the organics plant or west complex is
treated as depicted in Figure 3. Pond 1 receives wastes from the pilot plant.
* prerolic wastes are discharged to Pond 2 for equalization of loadings from
the nlant. Following a third pond these wastes, other process wastes and cool-
ing water are dischargec to Pond 4. The co21ing water which comprises about - - —-
557 of the total flow through outfall 006 is discharged into the end of Pond
4. The ~ajor treatment provicded in the treatment scheme 1s equalization of
sluz loads, settling and oil skimming and pH adjustment as necessary using
sulfurtc acid or caustic. After Pond 4 the wastewater {s discharged to Mon-
gauson Creek through outfall 821088 (006).

Sludje from the wastewater treatment in the organics plant and residues from
p:ant processes are discharged in a containment Jagoon south of the organics
plant.

A1l sanitary wastes are discharged to the city's sanitary sewer system.

Survey Procedure

The flows and samples were obtained as follows:

Cutfall flow Measurement Sampling
g2r224 (nM1) Company totalizer. Automatic air activated sampler
& individual grabs.
320130 (n92) Company totalizer. Submergible sampler & individual
grabs.
221133 (003) Company totalfzer. Automatic air activated sampler
& individual grabs.
320223 {305) 11.25 inch Parshall flume Automatic air activated sampler
and water level recorder. & individual grabs.
321058 (0C6) Company totalizer. Automatic air activated sampler

8 individual grabs.

220412 (MNorth Intake) None Submergible sampler & individual
rabs.
Z25E59 (South Intake) None Submergible sampier & individual

grabs.

4-

A water level recorder provides a continuous account of the 1iguid level
or head through a fiume. A head versus time graph is obtained for the duration
of the survey period. The total volume of wastewater through the flume during
the survey period is computed from the graph.

An automatic sampler composites samples at timed intervals.

A submergible sampler obtains samples at a continuous rate.

Polychlorinated biphenyl (PCB) and sulfide composite sampies are collected
by the grab composite method.

An individual grab is a single instantaneous sample.

Samples were analyzed by the Environmental Protection Bureau Laboratories
located in Lansing.

Samples were preserved according to Table 6. The results of the physical,
chemical and bacteriological analyses are presented in Tables 1 & 2.
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pennwatt Chemical Corporation - Wyandotte

_Table 1 Analyses of composite samples.

Cutfalls

Survey Period From
To

Corputed flow rate* (M3/day)

Susperded solids
Gissolved salids

0

-~

“~
-

Frenol

*jtrite & nitrate nitrogen-N
L—rania nitrogen-N

+ jeldahl nitrogen-N
firthochosphates-P

Total phosphorus-P

Chlorides

Total cadrium (Cd)
Total chromium (Cr)
Total copper (Cu)
Tetai nicrel (NY)
Total lead (Pb)
Total zinc {Zn)
Tetal iron (Fe)

* Flo~ rates used in the cgmoutation of kg/day (obtained from company totalizer/MOR).
/day by 0.0002642

To obtain MSD multiply M

1

A A A AAA

820224 (001)

7-7-80 - 1345
7-8-80 - 1345
(21,500)
mg/1 kg/day

14 300
60 3,400
7 200
2.0 43
0.007 0.2
0.3 7.7
0.23 4.9
0.48 10.
0.04 0.9
0.07 2
0.02 -
0.05 --
0.02 -
0.05 -
0.05 -
0.05 -
0.76 16

To obtain 1bs/day multiply kg/day by 2.205

820190 (002)

7-7-80 - 1655
7-8-80 - 1655
(55,400)
ma/1 kg/day
15 830
200 10,000
9 500
2.4 130
< 0.005 -
0.32 18
0.24 13
0.52 29
0.05 3
0.09 5
36. 2,000
< 0.02 --
< 0.05 -
< 0.02 .-
< 0.05 --
< 0.05 -
< 0.05 --
0.77 43
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Pennwalt Chemfcal Corporation - Wyandotte

Table 1 (continued)
Outfalls

Survey Period From
To

Computed flow rate* SH3/day)
Highest flow rate (M3/day)
Lowest flow rate (M3/day

Suspended solids
Dissolved solids

coD
T0C

Phenol

Nitrite & nitrate nitrogen-N
Ammonia nitrogen-N

Kjeldahl nitrogen-N
Orthophosphates-P

Total phosphorus-P

Chlorides
Sulfate (S0,)
Magnesium (Mg)
Sodium (Na)
Calcium (Ca)

Total cadmium (Cd)
Total chromium (Cr)
Total copper (Cu}
Total nickel (Ni
Total lead (Pb)
Total zinc {Zn)
Total iron (Fe)
Total mercury (Hg)

* Flow rates used in the computation of kg/day (obtained from company totalizer/MOR).

Int - Interference

£20193 (003)wn

7-7-80 ~ 1445
7-8-80 ~ 1445

(23,200)

mg/1 kg/day

13 300
390 9,000
n 260
2.4 56
0.007 0.2
0.47 n
0.64 15
1.1 26
0.06 1
0.17 3.9
148 3,430
< 0.02 -~
< 0.05 --
<« 0.02 --
< 0.05 .-
0.009 0.2
< 0.05 .-

0.78 18

To obtain MGD multiply M3/day by 0.0002642
To obtain 1bs/day multiply kg/day by 2.205

820223 (005)

7-7-80 - 1555
7-8-80 ~ 1558
4,340

11,900 - 7-8-80 @ 0023
977 - 7-8-80 @ 0022

mg/] kg/day
27 120
16,000 69,000
Int -
1.6 6.9
< 0.005 -
0.8) 1.8
0.18 0.78
0.33 1.4
0.02 0.09
0.05 0.2
7,500 33,000
2,200 9,500
1 4
6,800 30,000
14 61
- 40 0.2
< 0.05 --
£.03™ 0.1
< 0.05 -
< 0.005 --
< 0.05 --
0.59 2.6
< 0.001 --
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Pennwalt Chemical Corporation - Wyandotte

Pennwalt Chemical Corporation - Wyandotte

. Table 1 (continued) ! Table 1 (continued)
h ]
Outfalls 821088 (006) 820412 (Intake) ! Outfall 820409 (South Intake)
Survey Period From 7-7-80 - 1415 7-7-80 - 1635 ! Survey Period From 7-7-80 - 1530
To 7-8-80 - 1415 7-8-80 - 1635 ! To 7-8-80 - 1530
Computed flow rate* (M3/day) (32,500) - i mg/1
mg/1 kg/day mg/1 ! CoD 9
T0C 2.2
Susgended solids 8 300 6 |
Dissolved solids - 160 5,200 ° 400 : Phenol < 0.005
1] 7 1,200 9 Nitrite & nitrate nitrogen-N 0.30
oe 15. 490 2.3 Ammonia nitrogen-N 0.26
’ 1 Kjeldahl nitrogen-N 0.56
Phenal 0.009 0.3 < 0.005 H Orthophosphates-P 0.03
Sulfide (S} < 0.01 -- - Total phosphorus-P 0.06
830¢ 15. 490 3.5 Chlorides 13.5
Sulfate (50) 16
itrite 8§ nitrate nitrogen-N 0.34 n 0.30
~rnnia nitrogen-y 0.46 15 0.27 Total cadmium (Cd) < 0.02
Kjeidahl nitrogen-N 3.6 120 0.64 Total chromium (Cr) < 0.05
Orthozhosphates-P 0.01 0.3 0.02 Total copper Cu; < 0.02
Total chosphorus-P 0.08 3 0.08 Total nickel {Ni < 0.05
Total lead (Pb < 0.05
Chlorides 21 680 26. Total zinc ilnz < 0.05
) Total iron (fe 0.21
Total cadriun (Cd) < 0.02 .- < 0.02 }
Total chromium {Cr) < 0.05 . < 0.05 ]
Total copper iCu) < 0.02 - -« 0.02 {
Total nickel (Ni) < 0.05 - < 0.05
Total lead (Pb) < 0.005 -- < 0.05
Total zinc (In) < 0.05 -- < 0.05
Total iron (Fe) 0.57 19 0.52
ug/] vg/l
€8 1242 < 0.1 - < 0.2
. PTB 1253 « 0.1 - <0.1
PLE 1260 < 0.1 -- < 0.1

* Flo# rates used in the computation of kg/day (obtained from company totalizer/MOR).
To obtain MGD multiply M3/day by 0.0002642 ’
To obtain 1bs/day multiply kg/day by 2.205



Table 2 (continued)

Date Time
820224 (001)
7-7-80 228
7-8-80

8201%0 (002

T-_I-_BG—(HT%
7-8-80 0900
820193 oogl
T-7-80 2350
7-8-80 0945
820223 (005)
7-7-80 2300
7-8-80 10lQ
821088 (006)
T-7- 120

7-8-80 1000

820412 (North Intake;
-7-80 T 0.03

7-8-80 0845

820409 (South Intake)
[V} -—

T-7-80 155
7-8-80 1115

Pennwalt Chemical Corporation - Wyandotte

Jable 2 Apalyses of grab samples.

Te%g.’ §&ﬁl Chlorine LEe

pQate Time
820224 {001

-7-80 2255 23.5
7-8-80 0825 24.0
820190 (002

-7-80 2230 33.5
7-8-8¢ 090 34.0
820193 (0u3)

-7-8 430 --
7-7-80 2350 26.0
7-8-80 0945 26.5
820223 (005)

-7- 400 27.0
7-8-80 1010 30.0
821088 (006)

-7-80 2120 28.0
758-?2 1000 I29.0
820412 (North ntakez
7-7-80 24 1.
7-8-80 0835 22.0
820409 _(South Intake)
7-7-80 1550 20.0
7-8-80 0745 20.5
7-8-80 1115 20.5

[- - S V)
by P
[=X:-] ~~

. . . 1
no ~ ~ o w O~

.\lm ~ =~ .- -] o~ a0~

o
o

Residuall

U
v
T

0.54

.05,

19
%W

O -

[~ =~ co

—

046
I.R.
mg/

1

A A
P —

w0

1
4
<1

<

054G
Gra

mg/T mg/1

A A
[ [
' NN [ ]

A A

A A

A

A

—
N ~N N [N % Y NN ~N N

A
~

v. COD

10

18

13}
13

Int.
Int.

a5
32

10
n

n

10

1 - values determined in the field at time of sampling.

U - Undetected

TOC

_l( ft_Chemical Corporation - ¥yandotte l
Ortha-~ Tatal Susp.
phosphates-P  phosphorus-P Chlarides Sulfide solids
mg/ my/ Y mg/1 YA /)
0.04 0.09 12.0 -- n
0.04 0.10 12.5 - 25
0.04 c.14 ;’ -- 16
0.05 0.4 . - 16
0. 0.19 140 -3
0.# 0.7y 149 - 14
0.02 0.04 5.400 -- 6
0.03 0.07 8,500 -- 19
< 0.01 0.08 18.0 < 0.01 13
0.02 0.10 21 < 0.01 n
0.07 4.7 - -—
0.03 0.09 13.1 .- --
-~ - - 16
.- - -- - 16

Total

diss. Total Totatl Total Total
solids  cadndum  copper chrowium  nickel
mg/ ng/ mg/1 mg/ mg/)

210 < 0.02 <« 0.02 < 0.05 <« 0.05

180 0.02 < 0.02 < 0.05 < 0.0%

380 < 0.02 < 0.02 « 0.05 < 0.0%

410 < 0,02 < 0.02 < 0.05 < 0.05
12,000 0.0% 0.02 < 0.05 < 0.05 ,
20,000 0.04 0.04 < 0.05 < 0.05 3

]

140 < 0.02 < 0.02 < 0.05 < 0.05

160 < 0.02 < 0.02 < 0.05 < 0.05

- < 0.02 < 0.02 < 0.05 < 0.05

- < 0.02 < 0.02 < 0.05 < 0.05

130 .~ - -~ -

140 - -- - --

A
Nitrite &

nftrate Ammonia Kjeldahl

Phenol  B0D nitrogen nitrogen nitrogen
mg/\ mg/ mq/i m?i mg/i
- - 0.36 0.20 0.44
-- -- 0.35 0.26 0.58
-- - 0.43 0.22 0.51
- . 0.33 0.30 c.N
-- .- 0.46 0.6 1.0
.- - 0.45 0.6 1.1
-- -- 0.32 0.15 0.44
- -- 0.34 0.24 0.92
< 0.005 13. 0.35 0.38 1.4
0.021 8.8 0.38 0.55 1.5
.- 3.3 0.30 ° 0.25 0.49
- 4.8 0.29 0.33 0.63

T - Trace amount present - actual concentration less than 0.2 which {s the quantifiable amount.
Int. - Interference
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'( Pennwa 1t Chemdcal Corporation - Wyandog .
Table 2 {continucd)
Tatal Total Total Total  A-1242  A-1254  A-1260 2,4.6,-
Date  Tine lead _zinc _from mercury PCB_  PCB__ PCB NGB ACP_ NCOD  OCB_ pCP_ TP -
a20190, (002) wg/T  Twg/T Tmg/T g/l Tug/t ug/T wi/T ug/T “ugrT wT Tun/T Tugh T ug/)
T-7-80 2230 < 0.05 < 0.05  0.65 -- -- .- - <01 <0.) <01 <01 T ™

7-8-80 0900 < 0.05 < 0.05 0.91 .- -- .- -- < 0.1 <01 <0.1 <01 T <0.1
820193 (003)

7-7-80 2350 0.01 ~ 0.05 0.70 .- < 0.} < 0.1 < 0.1 < 0.1 «0.1 <0.1 <0.1<0.1 «<0.
7-8-80 0945 0.014 < 0.05 0.84 - < 0.1 < 0.1 < 0.1 <01 <01 <0.1 <0.1 T <0.1
820223 (005) )
7-7-80 2300 < 0.005 < 0.05 0.35 - < 0.1 < 0.1 < 0. « 0.} «<0.1 <01 <0.1 T 0.
7-8-80 1010 < 0.005 < 0.05 1.0 - < 0.1 < 0.1 < 0.1 < 0.1 <01 <0.1 «<a0.1 T 0.
821088 !006?)_

-71-80 2120 < 0.005 « .05  0.50 - - - - - -- -- -- - -,
7-8-80 1000 < 0.005 < 0.05 0.76 - .- -- -- -- - -- -- .- - =
820412 (North Intake) '

-7-80 2215 < 0.0 0.10 0.54 -~ .- -- -- -- .- .- .- - --
7-8-80 0845 < 0.05 < 0.05 0.34 -~ - - -- .- - -- -- -- --

Persistant Chlorinated 1,2, Di Chlorinated Aliphatic Other Other L1 +
H)droc%bons Propa%\e Chloroform amines HCP Cl-Phenols Br VHC
U u ug/1 ug/T
820190 (002 9 9/ o/ 9/ ug/T ug/T wg/T

-7-80 2230 u Ex i ] - < 0.1 ] ]
7-8-80 0900 u 33 3 -- < 0.1 u 1]
820193 (003 [

-7-8 3 u 13 4 -- < 0.

7-8-80 0945 v 10 5 - < 8_} 3 3
820223 (005 : H

-7-80 2% U 4 -

7-8-80 1010 v § 8 -- o ' g
821088 (006) :

8- ] .- - - < 100
7-8-80 1405 .- - - < 100
T - Trace amount present-actual concentration less than 0.2 which 1s the quantifiable amount.

HCB - Hexachlorotenzene HCBD - Hexachlorobutadiene TCP - Trichlorophenol
HCP - Hexachlorocyclopentadine DCB - Dichlorobenzidene PCB - Polychlorinated biphenyls
DCP - Dichlorophenal pcP - Pentachlorophenol

Pennwalt Chemical Corporation - Wyandotte

Table 3 Comparison of survey results with the facility's NPDES Permit and Monthly Operating Report.

Parameter (Unit)

820409 (Intake)
uspenrded solids (mg/1)

Chlorides {mg/1)
€00 (mg/1)
Total iron (mg/1)
800s (mg/1)
820224 gOOH
Flow M3/ day
Suspended solids (mg/1)
Ammonia nitrogen (mg/1)
Chlorides (mg/1)
€OD (mg/1)
pH (S5.U.)
Residual chlorine (mg/1)
Temperature (°C)
820190 (002

ow (M3/day)
Tota) suspended solids {kg/day)
Ammonia nitrogen (mg/l)
Chlorides (mg/1)
€0D (mg/1)
Total lTead (kg/day)
Residua) chlorine (mg/1)
Temperature (°C)
pH (S.U.)

NPDES Permit Final

Survey Resylts!

Limitations July Monthly Operating Report
Daily Daily MonthTy Monthly
Average  Maximum Average Ma x { mum 7-7-80 7-8-80
- - 70 115 60 52 (16, 16)
- -- 18 24 -- 16 3.5
-~ -- 24 49 32 -- 9 (11, 10)
- - 2.31 2.18 - -- 0.21
- - 3 4 -- 1 .-
-- -- 24,000 27,000 22,000 22,000 21,500
-- -- 30 68 - e 13 14 (N1, 25)
- - 0.10 0.25 0.25 - 0.23 (0.20, 0.26)
- -- 17 19 18 -- (12.0,12,5) =
-- - 12 17 -- 17 7 58. 10} !
not <6.5 nor >3.5 min. 7.7 8.1, 7.8 .- 7.7, 1.7)
.- .- 0.0 0.0 - 0.0 iu. v)
-- -~ 18 30 - 15 231.5, 24.0)
-- -- 56,400 62,100 55,300 56,400 55,400
844 1,687 1,833 9,543 9,543 507 830
1.4 2.3 0.12 0.75 .- -- 0.24 (0.22, 0.30)
- ~- 30 52 -- 31 ¥%. (40., 37)
-- ~- 22 7 n - 9 (7, 18)
0.6 1.25 0.36 0.467 -- -- -
1.0 1.5 0.13 0.82 0.30 0.00 T, 0.3)
-- .- k) 37 33 33 33.5, 34.0)
not <6.5 nor >9.5 - 10.6 High 10.2 High 9.6 (7.8, 8.0)
min, 6.6 Low 7.0 Low 7.4
Grab sample ranges are shown in parentheses ( ).

1 - Survey results are for the composite sample.

T - Trace
U - Undetected

Jo obtain MGD multiply M3/day by 0.0002642
To obtain 1bs/day muitiply kg/day by 2.205




(

Pennwalt Chemical Corporation - HWyan! o

Table 3 Comparison ot .ucvey results with the facility's NFOLS Permit ana .onthly Qperating Report (continued),

Parameter (ilnlt)

820193

Flow { 'd.)y)

Total susp. solids (kg/day)
Amonia nitroyen (mg/1)
Total copper l,mq/l)
Total lead (kg/day)
Total tron (mg/1)
Residual chlorine (mg/1)
Chlorides (mg:1)
Temperature (°C)

pH {5.U.)

820223 (005

Flow (Ksiaayj

Total susp. solids (mg/1)
Total susp. solids (kg/day)
0D (kg/day)

Ammonia nitrogen (mg/1)
Chlorfdes (mg/1)

Total lead (mg/1)

Total lead (kg/day)
Temperature (°C)

Residual chlorine (mg/1)
pH {S.U.)

1 - Survey results are for the composite sample.

Int - Interference
U - Undetected

NPOES Permit Final

Limitations
“Daily oaily
Average  Maxiuum
184 768
k] 5

- 1.0
0.45 0.9
-- 1.6
1.0 1.5
not <6.5 nor >9.5

35 70
212 425
-- 821
1.0 1.
0.1 0.
0.6 1.
1.0 .
not <6.5 nor >9.

To obtain MGD multiply M3/day by 0.0002642
To cbtain 1bs/day multiply kg/day by 2.205

v NN o

July Monthly Operating Report Survey Results! '
HonthTy ~ Monthly
Average  Mauximum 7-7-80 7-8-80
23,700 25,000 23,000 23,000 (23,200)
483 877 415 399 300
0.08 0.88 .- 0.88 0.64 (0.61, 0.68)
0.016 0.035 0.011 -- < 0.02 (<0.02, <0.02)
0.34 0.476 -- -- 0.2
1.733 2.060 -- -- 0.78 (0.70, 0.84)
0.18 0.85 0.14 0.70 (1.05, 1.10, 0.90)
146 167 -- 149 148 (140, 149)
27 32 26 26 (26.0, 26.5)
-- 10.0 High 8.7 High 8.5 (7.7, 8.0) L
min. 6.4 Low 7.9 Low 7.1 bl
6,600 7,600 6,100 6,100 4,340
30 358 7 10 27 (6, 19)
200. 2,434 42 60
59 221 130 -- Int
0.36 1.38 -- 0.62 0.18 (0.15, 0.24)
6,836 9,372 .- 7,480 7,500 (5,400, 8,500)
0.008 0.010 -- -- < 0.005 (<0.005, <0.005)
0.050 0.054 -- - --
27 3 20 27 27.0, 30.0)
0.00 0.05 0.00 0.00 u, u)
- 12.4 High 8.8 High 8.6 (7.9, 8.0)
min. 2.7 Low 7.8 Low 7.5
Grab sample ranges are shown in parentheses { ).
T

Pennwalt Chemical Cor.oratfon - Wyandotte

Table 3 Comparison of survey results with the facility’s NPOES Permit and Monthly Operating Report.

Parameter (Unit)

821088 {006

FTEF_TES7HE%)

3005 (kg/day)
{mg/1)

Total Susp.

Chlorides-net (kg/day)

Ammonia nitrogen (mg/1)

Ammonia nitrogen (kg/day)

Phenol (mg/1)

Phenol (kg/day)

Sulfide (mg/1)

Total zinc (mg/1)

Temperature (*C)

Residual chlorine (mg/1)

pR (S.U.)

Total Combined Qutfalls
ChTorides (kg/day)

NPDES Permit Final

July Monthly Operating Report

(continued)

Survey Resul ts!

sol.-net (kg/day)

1 - Survey results are for the composite sample.

U - Undetected

To obtain MGD multiply M3/day by 0.0002642
To obtain 1bs/day multiply kg/day by 2.205

Grab sample ranges are shown in parentheses (

Limitations
Daily Daily Monthly MonthTy
Average Maximum Average Maximum 7-7-80 7-8-80
-- -- 26,000 33,000 33,000 32,000 32,500
173 259 146 606 - 95 490
-- .- 13 36 -- 16 37 (45, 32)
173 259 1,778 2,270. - 1,650 -
- 4,000 260. 722 - 223 160
1.5 3.0 0.42 1.80 0.30 .- 0.46 (0.38, 0.55)
- 14 12.6 58.47 9.75 - 15 -
-- 0.2 0.02 0.02 -- 0.02 0.009 (<0.005, 0.021)
- 4.5 0.508 0.671 .- 0.649 0.3
- - 0.0 0.0 - -- < 0.0 l 4
-- 1.0 0.015 0.020 -- -- < 0.05 s
-- - 26 28 26 -- (28.0, 29.0)
-- 0.5 0.0t 0.10 0.00 -- (v, V)
not <6.5 nor >9.5 .- 9.5 High 8.6 High 8.2 (8.6, 8.7)
min. 7.2 Low 7.7 Low 7.6
-- 227,000 44,800 63,900 -- 49,100 38,000
).
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Table & Corparison of the Jaboratory analytical results obtained by Pennwalt
Cherical Corporation - Wyandotte and the Environmental Protection

. Bureau from the split composite samples.
Qutfalls 820224 (001) 820190 (002)
Pennwalt E.P.B. Pennwalt E.P.B.
mg/1 mg/T mg/1 mg/T
Sasrerded solids 16.0 14 14.7 15
~vonia nitrogen 0 0.23 0 0.24
[sg] 1.0 7 7.0 9
Crlorides -- -- 9.5 36
Lead (Pb) - .- 0.00309 < 0.05
~atfalls 820193 (003) 820223 (005)
} Pennwalt E.P.B. Pennwalt E.P.B.
- mg/ mo/Y mg/ 1 mg
Suspended solids 17.5 13 17.5 27
£-ronia nitrogen-N 0 0.64 0 0.18
[N} -- -~ 5.2 Interference
cnlorides 149.5 148 7,117.4 7,500
Cscper 0.006903 <0.02 .- --
Lead 0.00456 0.009 0.0128 < 0.005
iron Q.77 0.78 . -
821088 (006) 820412 (Intake)
Pennwalt E.P.B. Pennwalt E.P.B.
m3/1 mg/T mg/1 mg/1
5 .isperded solids 3.5 8 8.7 6
A -onia nitrogen-N 0.7 0.46 .- -~
£l 16.2 15 3.6 3.5
(o] 36.0 37 10.9 9
(~lorides 25.2 21 48.1 26
CJlfide 0 < 0,01 - -
enol < 0.020 0.009 -- -
nc 0.021 < 0.05 - -
‘e on .- 0.37 0.52
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Pennwalt Chemical Corporation - Wyandotte

Table 5 Comparison of the previous survey results with the results obtained in

this survey.

OQutfalls
Survey Date From
To

Flow Rate (M3/day)

Suspended solids
Dissolved solids

coD
Phenol

Nitrite & nitrate nitrogen-N
Ammonia nitrogen-N
Total phosphorus-P

Chlorides
Total lead (Pb

Total zinc (In
Total iron (Fe)

820224 (001)
11-6-78 7-7-80
1-7-718 7-8-80

19,000 21,500

mg/1 mg/1
25 14
170 160
26 7
< 0.01 0.007
0.35 0.36
0.39 0.23
0.22 0.07
1:3 0.76

820190 (002)
11-6-78 7-7-80
n-7-78 7-8-80

42,500 55,400

m/1 mo/1
4 15

200 200
9 9
0.03 < 0.005
0.3 0.32
- 0.32 0.24
0.07 0.09
30 36

< 0.005 < 0.05
0.048 < 0.05
0.72 0.77
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Pennwalt Chemical Corporation - Wyandotte

Tgdle 5 (continued)

Cutfalls
Survey Date From
To

Flow Pate (M3/day)

S.cpended solids
Dissolved solids

ran

101
L3
Dl
Hitrite & nitrate nitrogen-N
irrania nitrogen-N
7-ta) phosphorys-P

Chlorides

Total chromium (Cr)
T2%31 copper (Cu)
76431 nickel (Nf)
To%al lead (PY)
Toal zinc (Zn)
Total iron (Fe)

820193 (003)
11-6-78 7-7-80
11-7-78 7-8-80

22,400 23,200

ma/1 L. TAR
19 13
390 390
14 11
< 0.01 0.007
0.38 0.47
2.9 0.64
0.16 0.17
1% 148
0.020 < 0.02

0.009 0.009

1.2 0.78

820223 (005)
11-6-78 7-7-80
11-7-78 7-8-80

4,700 4,340
m/1 m/1
R 27

64,000 16,000
20 Interference

< 0.0 < 0.005

0.7 0.41
0.65 0.18
0.22 0.05
32,000 7,500
0.006 < 0.05
0.003 0.03
< 0.005 < 0.005
< 0.005 < 0,05
0.017 0.59
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Pennwalt Chemical Corporation - Wyandotte

Table 5§ (Continued)

Qutfalls
Survey Date From
To

Flow Rate (M3/day)

Suspended solide
Dissolved solids

coD

Phenol
Sulfide (S)

BODS

Nitrite & nitrate nitrogen-N
Ammonia nitrogen-N

Total phosphorus-P

Chiorides

Total lead (Pb;
Total zinc (In
Total iron (Fe)

821088 (006) 820412 (Intake)
11-6-78 7-7-80 11-6-78 7-7-80
11-7-78 7-8-80 11-7-78 7-8-80

29,000 32,500 - -
LA ng/1 ma/1
15 8 12 6

570 160 160 400
47 37 10 9

0.15 0.009 - -
0.05 < 0.01 .- --
33 15 4.3 3.5
0.33 0.34 0.28 0.30
0.65 0.46 0.39 0.27
0.10 0.08 0.07 0.08

28 21 22 26

< 0.005 < 0.005 -- -

0.080 < 0.05 0.009 < 0.05
9.2 0.57 0.3 0.52



Table 6 Sample Preservation

Pirareter
CC2/T0C/phenol (Chlorine absent)

Phenols (Chlorine present)

Total Metals
Ci1 & Grease
Sulfides

& base-neutral extractables

)

-~

19-

Preservative

10 drops conc. H,S04/250 ml (to pH <2).

Dechlorinated w/ferrous ammonium sulfate
(0141 N)

1 drop/mg/1 C12/250 ml. H,S04 to pH <2.
2 w1 1:1 HNO4/250 ml (to pH <2).

10 drops conc. HyS04/250 m1 (to pH <2).

10 drops 1M ZnAc/250 mi,

Oechlorinated (if needed) with sod{um thiosulfate
(1 drop 0.141 N/mg/1 n-\~mo ml).

A1l sarples cooled to 4°C and preserved upon collection and chain of custody

raintained.

Survey by:

Contact with Management:

Hydrocarbon Analyses by:

Physical, Chemical &
Bacteriological Analyses by:

Report by:

Listribution "A"
vy

Gary Boersen, Environmental Engineer
Elizabeth Browne, Water Quality Technician
William Erickson, Water Quality Technician
Guntis Kalejs, Water Quality Technician
8ruce Walker, Water Quality Technician

John Lewis, Supervisor of Environmental Control
& Certified Operator

Tom Overgaard, Senjor Chemist - East Plant

Chuck Taicot, Lab Supervisor - West Plant

Environmenta) Protection Bureau Laboratory

Environmental Protection Bureau Laboratory

Gary Boersen

William Erickson

Point Source Studies Section
Environmental Services Division
Environmental Protection Bureau
Michigan Dept. of Natural Resources

Location Map

Detroit River

Figure 2 Pennwalt Corporation - East Plant
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Jlaure 1 Pennwalt Corporation - East Plant

Process Flow Diagram
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Figure_3 Pennwalt Corporation

West Plant Layout & Wastewater Treatment
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. o o . U. S. ENVIRONMENTAL PROTECTION AGENCY

e e . . 7718711980
OFFICE OF PESTICIDES AND TOXXC SUBSTANCES

CHEMICAL INFORMATION DIVISION

_ __PENNUALT CORPORATION_ ___ __ .. . _to00%2832) __ __ . . _. . _ _
4655 BIDDLE AVENUE
WYANDOTTE

MI 48192

_.___.75-04-7 _ Ethanamine

MANUFACTURER oo

75-31-0 __2-Propanamine o I el L

MANUFACTURER
L 75=75-2 _ Methanesulfonic acid, . o o o i -
MANUFACTURER
) 1977 PRODUCTION OF 1 MILLION TO TEN MILLION POUNDS = . o L -

80-46-6 Phenol, 4-(1,1-dimethylpropyl)- . L _ o IR .
MANUFACTURER . .

95-30-7 Carbamodithioic acid, diethyl-,

2-benzothiazolyl estexr
MANUFACTURER

i 96-80-0__ Ethanol, 2-[bis(i-methylethyl)aminol-__
MANUFACTURER

-7

97-77-8 Thioperoxydicarbonic diamide, tetraethyl-

MANUFACTURER o

i} 100-37-8 _ . . R
MANUFACTURER

e 102-69-2  1-Propanamine, N,N-dipropyl- .
MANUFACTURER

Ethanol, 2-(diethylamino)-
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OFFICE OF PESTICIDES AND TOXIC SUBSTANCES
P CHEMICAL INFORMATION DIVISION e e e i N ~
. PENNWALI_CQRPORATION. _ _ __ (0012832) __. .. _ _ _ _ .
_______ _102-79=%___ Ethanol, 2,2'-(butyliminolbis-— . R . _ _
MANUFACTURER
. __102~-81-8 Ethanol, 2-(dibutylamino)- U — ——— IO —
MANUFACTURER
oo .- -102-82-9____1-Butanamine, N,N-dibutyl- o _ R ,
MAHUFACTURER
.. 102-86~-3. .. 1-Hexanamine, N,N-dihexyl- - - _
‘ MAHNUFACTURER
e 105-855-5 _ Thiourea, N,N'-diethyl-. e —_—
MANUFACTURER
, . . 105-59-9 _ Ethanol, 2,2'~(methylimino)bis- - _ S R R
MANUFACTURER
e .o~ 107-10-8 _ 1-Propanamine el N - -
MANUFACTURER
— 108-01-0 Fthanol, 2-(dimethylamino)- _ __ __ _ _ _ ) e
MANUFACTURER
~ . __..108-09-8 __2-Pentanamine, Y-methyl-— _ _ R - - - -
MANUFACTURER
e .. 108-16-7.___2-Propanocl, 1-(dimethylamino)- L o e . _ —
MANUFACTURER
- - B e . LR Tl ot < e ——— L - a s —— —
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. CHEMICAL INFORMATION DIVISION [, U o — — _
—_ .PENNWALT CORPORATION _ . (0012832) —e e - ———— [, e
. _.108-18-9 . 2-Propanamine, N-(1-methylethyl)- _ ol e B o
MANUFACTURER :
109-46-6 __ Thiourea, N,N'-dibutyl~ : o . __ B o _
MANUFACTURER
109-56-8 . Ethanol, 2-I(1-methylethyl)aminol- N B e - e L -
MANUFACTURER
. 109-73-9 1~Butanamine R . R — - _
MANUFACTURER
e 109-83-1__ Ethanol, 2-(methylamino)- o . e
MANUFACTURER
109-89-7 Ethanamine, N-ethyl- I _ .
MANUFACTURER
. _110-58-7 _ 1-Pentanamine I . _ S R
MANUFACTURER
N 110-73-6 Ethanol, 2-(ethylaminol)- ~ _ S
MANUFACTURER
. 110-77-0 Ethanol, 2-(ethylthio)- ~ B R — . R
MANUFACTURER
~111-26-2 _ 1-Hexanamine o e - ~
MANUFACTURER
e e 4 o . o _ el _
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_ _PENNWALT CORPORATION_ ___ = (0012832Z) __ __ e e
o~ 111-92-2 _ _1-Butanamine, N-butyl- L . . . e B N e
MAXUFACTURER -
120-95-6 Phenol, 2,4-his(1,1-dimethylpropyl)— _
MANUFACTURER

. 121-44-8 _ Ethanamine, N,N~diethyl- B A L.
MANUFACTURER

121-93-7  Ethanol, 2,2'-[(1-methylethyl)imino lbis~- L . S L B . . . . '
MANUFACTURER

123-82-0 2-Heptanamine __ __ _  _ . _ ____ . _
MANUFACTURER
. _ .124-63-0  Methanesulfonyl chloride o R e e [
MAHUFACTURER
o __128-04-1 __Carbamodithioic acid, dimethyl-, sodium salt e
MANUFACTURER
e 1977 PRODUCTION OF 1 MILLION TO TEN MILLION POUNDS . B el _ . e -
_ _ 136-23-2 Zinc, bis(dibutylcarbamodithioato-s,S'3)-, (T-4)- e I
MANUFACTURER
... 137-26-8 Thioperoxrydicarkonic diamide, tetramethyl- e [ _
MANUFACTURER
_..137-30-4% Zinc, bis(dimethylcarbamodithiocato-s,S")~, (T-4)- S e
MANUFACTURER
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__PENNWALT CORPORATION .. (001283z) _ .
139-87-7 Ethanol, 2,2'-(ethylimino)bis- o 3
MANUFACTURER o
___ ~_140-82-9  Ethanol, 2-l2-~(diethylaminolethoxyl- - N
MANUFACTURER T T T T
142-84-7 t-Propanamine, N-propyl- ) B - N B
MANUFACTURER
143-16-8 1-Hexanamine, N-hexyl- B o
MANUFACTURER T - T
. _ 148-18-5  Carbamodithioic¢ acid, diethyl-, sodium salt
MANUFACTURER -
513-49-5 2-Butanamine, (S}- L o e _
MANUFACTURER
621-77-2  1-Pentanamine, N,N-dipentyl- o e o L .'_
MANUFACTURER
o _1310-73-2 Sodium hydroxide B o L _ B
MANUFACTURER - )
1977 PRODUCTION OF 100 MILLION TO 500 MILLION POUNDS - L B
1333-74-0 Hydzrogen B o
MANUFACTURER
e _ 1977 PRODUCTION OF 100 MILLION TO SOOHILLION_ POUNDS . o e
1561-75-7  Disulfide, dihexadecyl L i .
MAXUFACTURER
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_ PENNWALT CORPORATION = (0012832Z) e _
e .__1704-62-=7 Ethanol, 2-[2-(dimethylaminol)ethoxy]- ~ o ,, o e
MANUFACTURER :
. .2386-60-9 1-Butanesulfonyl chloride N o
MAHUFACTURER
o o 1977 PRODUCTION OF 0 TO 1000 POUNDS e e = _ o
_ .. __...3710-84-7___ Ethanamine, N-ethyl-N-hydroxy- o o o S
MANUFACTURER
_ _ __6088-51-3 __ 2-Naphthalenol, 6,6'-dithiobis— B _ L [ .
MANUFACTURER
. 6735-35-9 Ethanol, 2,2'—(propyliminol)bis-—
MANUFACTURER
- _ 1977 PRODUCTION OF 0 TO 1000 POUNDS - e e
... 7440-50-8_ . Coppex _ _ I _ S .
MANUFACTURER
i 1977 PRODUCTION OF 10,000 TO 100,000 POUNDS _ _ o -
. 7647-01-0  Hydrochloxic acid . O U
MANUFACTURER
L . 1977 PRODUCTION OF FIFTY MILLION TO 100 MILLION POUNDS -
e 7782-50-5__ Chlorine o ) S : _ } . o
MANUFACTURER
1977 PRODUCTION OF 100 MILLION TO 500 MILLION POUNDS _ ~ s
7783-06-4 Hydrogen sulfide . _ .
MANUFACTURER
10043-52-4 Calcium chloride B . N
MANUFACTURER
1977 PRODUCTION OF 100,000 TO 1,000,000 POUNDS _ N = _ _
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___PEHNWALT _CORPORATION _ (0012832) e I - I I
12125-02-9 Ammonium chloride R - B e ) )
MANUFACTURER
o o . 1977 PRODUCTION OF TEN MILLION TO FIFTY MILLION POUNDS e o
... 13360-63~9 _ 1-Butanamine, N-ethyl- - L . e
MANUFACTURER i
13472-30-5_ Silicic acid, tetrasodium salt ) o o . o
MANUFACTURER
L o _ 1877 PRODUCTION OF TEN MILLION TO FIFTY MILLION POUNDS _ )
16369-21-4 Ethanol, 2-(propylamino)- L o : L L o
MANUFACTURER
__16721-80-5___Sodium sulfide . . i o R e
MANUFACTURER )
1977 PRODUCTION OF O TO 1000 POUNDS - e -
21035-44-9 2-Butanamine, N-ethyl- _ . _ i
MANUFACTURER
o 1977 PRODUCTION OF 6 TO 1000 POUNDS _ e L
33373-80-7 Oxazolidine, 2-(trichloromethyl)- _ e _
MANUFACTURER
PRODUCTION OF 1000 TO 10,000 POUNDS . _ L . _
o _57883-06-4  2-Butanamine, i-methoxy-, (R)- = : . ——— e
MANUFACTURER
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4655 BIDODDLE AVENUVE,

December 30, 1980

Mr. Robert J. Courchaine

Chief, Water Quality Division
Department of Natural Resources
Stevens T. Mason Bldg.

Box 30028

Lansing, MI 48909

Dear Mr, Courchaine:

.t . L v Y
s . 't'.". - -'1-'!
CORPORAYTION

WYANOOTTE,

Az

MICHIGAN 48192 . (313) 285-9200

Listed below by process are the products which remain to be sampled and
analyzed as part of Pennwalt's Waste Characterization study.

Process

21

26

Z8

31

35

38

46

47

Product

Propylamines
Butylamines

Diethylthiourea
Ethylbutylthiourea

Sodium Hydrosulfide
Hexylamines
Hexylamines
Endothall

Methane Sulfonyl Chloride
Methane Sulfonic Acid

Dimethylamino-2-propanol
Isopropylawinc:zthanols

P e Fankahally b
{ ' L O
i e ~—

T gii03 e

R Ve o~
- AN\ W . \).\J,A.

-



Mr. Robert J. Courchaine
Chief, Water Quality Division

Department of Natural Resources -2-
Process Product
Pilot Plant Hexadecyldisuifide
: Diethylhydroxylamine
Building 26 Sodium Methane Sulfonate

Alkylamines and Amylphenol

The following washout has been completed:;

Process Product
45 Triethylamine
Triethylamine Oxide
Diethylhydroxylamine

Phosphorous - Total

Sincerely,

PENNWALT CORPORATION

; odes
Manager, Technical Department

cc: Paul Zugger
David Batchelor
Roy Schrameck

'2-Hlw
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4655 B,.DODDLE AVENUE, WYANDOTTE,

December 30, 1980

Mr. Robert J. Courchaine

Chief, Water Quality Division
Department of Natural Resources
Stevens T. Mason Bldg.

Pox 32028

lansing, MI 48909

Dear Mr. Courchaine:

MICHIGAN

48192 (313) 285-9200

Listed below by process are the products which remain to be sampled and
analyzed as part of Pennwalt's Waste Characterization study.

Process

21

26

31

35

‘\
N

s
~1

Product

Propylamines
Butylamines

Diethylthicurea
Ethylbutylthiourea

Sodium Hydrosulfide
Hexylamines
Hexyloxzines
Cndothall

Methane S:lfoavl Chicride

Yethane Sulfinic 4eid
Dimethurioming -2-prapennl
Teor ool “ransTs

)



Mr. Robert J. Courchaine
Chief, Water Quality Division

Departucnt of Natural Resources et
Process Product
Pilot Plant Hexadecyldisuifide

Diethylhydroxylaaine
Fuilding 26 Sodium Methane Sulfcnate
Alkylamines and Auylphcnol
The fellowing washout has been completed:

Frocass Product

45 Triethyvlamine
Triethylamine Oxide
Diethylhydroxylamine
Phosphorous - Total

Sincerely,
PENNWALT CORPORATION

G A

B Rhodes
¥anager, Technical Department

cc:  raul Tayger
David Ratchelor
Ruy Schrareck



STATE OF MICHICAN

PEPARTHENT OF NATURAL RES0URCES

WATER RESOURCES COMMISSION PTE. MUUILLEE S

G.,Q !

IN THE MATTER OF ABATEMENT OF NPDES PERMIT NO. MI 0002381
WATER POLLUTICK: Penawalt Corp. FINAL ORDER NG.
Wyandotte, Michigan

FINAL ORDER OF ABATEMENT

At a scssion of the Water Resources Commission on
1980, at » Michigan, upon preseatation by
staff of the Water Quality Divisicn, aud based upon the official files
of the Water Resources Commission:

IT IS THE EXPRESS FINDING OF FACT of the Vater Resources Commission
and the Michigan Departinent of Haltural Resources, that Pennwalt
Corpecration was issucd National Pollutaat Discharge Elimination
System (NPDES) Permit Ne. MI 0C02381 on June 20, 1975, for its
Wyaadotte facility in Wyandotte, Michigan. Said Permir was revised
March 3, 1976, and again May 21, 1276.

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Rcsources Commission
and the ichiigan Departmcat of Naturcl Resources, the Federal Clean
Water fct of 1977 (P.L. 95-217), which amended the Federal Water
Follution Control Act amendments of 1972 (P.L. 92-500), and the
Michigar Water Resour 3 Coxmission Act (Act 245, P.A. 1929 as
amended), require that by rFéwgater than July 1, 1977, all discharges
to the surfaces waters of the State of Michigan have waste treatment
facilities installcd and operating, vhich ccnform with Lest Practicable
Control Technology Currently Avaiiable (B.P.C.T.C.A.) as daiined
by the United States Environmental Protection Agencv (U.S. EPA)
and any more stringeant limitations necessary to necet the water
quality standards of the State of Michigan.

IT 18 FURTHER THE EXigFSS FINOVING OF FACT of the water Resources Commis-ion
and the Michigan Degpartment of Netural Resourc2s, that NPDES Pernit
No. MI 00023381 contained final effluent limitaticns and a schedule
of compliance tc achieve those limitaticus by July 1, 1977.

1{ IS FUPTHER THE EXPRFSS FINDING OF FACT of the Water Resources Cemmission
and the Michigan Departument of Watural esources, that although
Pennwalt Corporation complied with portions of the schedule of
compliance, the company violated the t2rms and conditions of NPDES
Permit No. MI 0002381 by its continned inability to achicve effluert
limitations cpecified within the permit.



IT IS FURTHER THE EXPRESS FINMDING OF FACT of the Water Resources Commission
and Michigan Department of Natural Resources, that as a result
of these continuing violations, a Final Order of Abatrment, Final
Order No. 1931 was entered in October 1977. Under provisions of
the Final Orvder, Peanwalt Corporation immediately paid as liquidated
damages the sum of one hundred fifty thousand dollars ($150,000.00)
to the general fund of the State of Michiigan. Additionally, the
Final Order modified the schedule of compliance contained in NPDES
Permit No. MI 0002381, allowing an extension of time for achieving
compliance to October L, 1977, for Outfall 002, to April 1, 1978,
for Qutfalls 003 and 005, and to February 1, 1978, for Outfall
006.

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission
and the Michigan Department of Natural Resources, that Pennwalt
Corporacion failed to attain the operational level necessary to
meet the effluent limitations specified in Final Order No. 1631
in accordance with the schedule outlined therein.

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Comrmission
and the Michigan Department of Natural Resources, that under provisions
of Final Order 1931, specific to violatious of final effluent limitations
2fter required compliance dates, Pennwalt Corporation contemporaneously
made payments of liquidated damages totaling an additional one
hundred eignty thousand dollars ($180,000.00). Subsequent violatious
of the final effluent limitations were violaticns of the Final
Order for which the State could seek other and further relief.

IT IS THE EXPRESS FINDING OF FACY of the Water Resources Cormission
and the Michigan Department of Natural Resources, that in accordance
with Part 5 Rules of the Genmeral Rules of the Water Resources Commission
that Pennwalt Corporacion is required to submit and implement a
Pollution Incident Prevention Plan.

IT IS FURTHER THE EYPRESS FINDIUG OF FACT of the %YWater Resources Commission
and the Michigan Department of Natural Resources, that Pennwalt
Corporation submitted a revised Pollution Incident Prevention Plan
(PIPP) November 16, 1979 and that said plan included a proposed
implementation schedule for construction of additional containment
facilities for both the East and West Plants.

IT IS FURTHER THE EXTRESS FINDING OF FACT of the Water Resources Commission
and the Michigan Department of Natural Pesources, that the pH limitations
contained in the United States Environmental Protection Agency
(EPA) promulgated guidelines for the Inorzanic Chemical industry
subcategory, dated March 12, 1974 and May 22, 1975, are not applicable
to the Pennwalt facilities.

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission
and the Michigan Department of Natural Resources, that the Company
continuously measures pH at all its process wastewater discnarges.



IT IS FURTHER THE EAXPRESS FINDING OF FACT of the Water Resources Commission
and the Michigan Department of Natural Resources, that the EPA
document entitled BACHGROUND DOCUMENT FOR MODIFICATION OF Pt EFFLUENT
LIMITATICNS GUIDELTNES AND STOIDANS FOR POTHT SOURCES REQUIRED
EY NPDis pORMTT 1O 0 dITOA CONIITSOUSLY BVRLEENT P publishod Lovember

1930 statcs "pH staudards (6.0-9.0) Whenever final efflucnt pH

is required to be measured continuously may be beycnd the capabilities

of BPT and BCT systems."

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission
and the Department of Natural Resources, that, as evidenced by
the Company's December 18, 1979, demonstration of their existing
pH control facilities, the pil limitations contained in this Final
Order are appropriate.

IT IS FURTHER THE EXPRESS FINDING COF FACT of the Water Resources Commission
and the Michigan Department of Natural Resources, that compliance
with the pH limitations contained in this Final Order will insure
full protection cof the State's water quality standards and will

protect the State's waters against pollution, impairnent, or dastruction.

IT IS AGREED BY ALL PARTIZES, tne Department of Natural Resources, the
Water Resources Comaission; and Peunwalt Corporation, that in the
abscuce of effective guideiines f{or pH, it is the judgment of the
parties that the pil control facilities installed by the Coinpany
constitute Best Practicable Control Technology Currently Available
(B.P.C.T.C.A.). The parties also recognize that the United States
Environmental Protection Agnecy (EPA) has neither made a final
determination on this issue nor authorized the inclusion of the

pH limitatious contained herein in a revised NPDES permit for Peanwalt,

and that a final dotermination by EPA on this issue may vequire
modification of this Final Order or the NDPES permit. 1In this
event, either party may szck such modification.

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission
and the Michigan Department of Natural Resources, that the Conpany
has reviewed this Consent Order and while neither admivting nor
denying that litigation of the issues would have resulted in a
finding of the violations referred to in this Order or award of
the damages set forth in this Order, has agreed to its entry as
a Final Order of the Water Resources Commission.

IT IS THEREFORE ORTERED that Fimal Order of Abatement No. 1921 entered
on October 14, 1977 is hereby rescinded.

IT IS FURTHER ORDERED that NPDES Permit No. MI 0002381 issued on June
20, 1975, as subsequently revised, is in full force and effect
except that compliance with Section A of this Final Order constitutes
compliance with Part I, Section A of the NPDES permit until NPDES
Permit No. MI 0002381 is reissued, suspended, rescinded or revoked.

o vemy



SECTION A FFFLUENT CONDITIONS AND MONITORING REQUIREMENTS

IT IS FURTHER ORDERED that Peanwalt Corporation shall comply with tle

following restrictions and conditions:

1. Final Effluent Limitatiors

During the period beginning on the effective date of this

Final Order and lasting until the expiration of authorization
under this Final Order, the permittee is authorized to discharge
up to a maximum of eight million one hundred thousand (8,100,000)
gallons per day of noncontact cooling water from Outfall 001,
Such discharge shall be limited and monitored by the permittee

as specified below:

Discharge Limitations
kg/day (1lbs/day) Other Limitations

Monitoring Xequirements

Effluent Monthly Daily Monthly Daily Measurement Sample
Characteristics Average Maximum  Average Maximum Frequency Type
Flow, M”/Day (MGD) 3x Weekly
Total Suspended Solids Weekly Grab
Total Residual Chlorine Weekly Grab
Ammonia (as N) Weeckly Grab
Chlorides Weekly Grab
0il & Grease No Vicible Filn Daily Visual
Observation
Temperature Veekly Readirng
CoD Weckly Grab

The term noncontact cooling water shall mean water used for cooling
which does not come into dirvect contact with any raw material, interunediate

product, by product, waste product, or finished product.

a. The pH shall not be less than 6.0 nor greater than 9.0. The

pH shall be monitored as follows:

weekly; grab.

b.  The disciarge shall aot ‘ause exccssive foam in che receiviag

waters.
and settleable solids.

The discharge shall be essentially free of floating

¢. The discharge shall not contain oil or other substances in
amounts sufficient to create a visible film or sheen on the

receiving waters.

d. Samples taken in compliance with the monitoring requirements
above shall be taken at Outfall 00l prior to discharge to

Wye Street storm sewer.

e. In the event the peraittee shall require the use of Water
Treatmuent additives the permittee shall notify the Michigan
Water Resources Commission in accordance with the requiremcnts
of Part II, Section A-1 of NPDES Permit No. M1 0002331,



2. Firal Effluent Limitations

During the period beginning on the effective date of this

Final Order and lasting until the expiration of authorization
under this Final Order, the permittee is authorized to discharge
up to a maxinun of scventeen willion nine huadred thousand
(17,990,000} gallous per day of contact coolirng water, proc=zss
water, and noncontact cooling water from Qutfall 002. Such
discharge shall be limited and monitored by the permittee

as specified below:

Discharge Limitations
kg/day (1bs/dav) Other Limitations Monitoring Requirements

Effluent Monthly Daily Monthly Daily Measurement  Sample
Charactaeristic Average Maximum  Average Maximum Frequency Type
Flow, M’ /Day (MGD) 3x Weekly
Chlorides 3x Weekly 24 Hr. Comp.
01l & Grease No Visible Film Daily Visual
Observation

Temperature 2ily Reading
CoD 3x Weekly 24 Hr. Comp.
Total Suspended

Solids 4103(32046) £206(15092) 5z Weekly Grab
Ammonia (as N) 1.4 mg/1l 2.3 mg/l . 3x Weekly 24 Hr. Comp.
Total Residual Chlorine 1.0 mg/} 1.5 mg/1 Daily Grab
Total Lead 0.6(1.37) 1.25(2.75 Twice Moathly 24 Er. Comp.

The term noncontact conling water shall mean water used for cooling
which does not come into direct contact with any raw material, intermediate
product, by-product, waste product, or finished product.

-

The pll shall bz within the range of €.0 tc 9.5, 90% of the

timc; within the range cf 5.0 tc 10.0, 95% of the time; within

the range of 3.0 to 11.0, 99% of the time; within the range

of 2.0 to 12.0, 100% of the time during a 24 hour period beginning
on or about 7:00 a.m. of each day. The pH shall be monitored

as follews: continuous; report the maximem and minipum and

perccat of timc within each voage during tac abeve 24 hour

period.

The discharge shall not causc excessive foam in the receiving
waters. The discharge shall be essentialiy free of floating
and settleable solids.

The discharge shall not contain oil or other substances in
amounts sufficient to create a visible film or sheen on the
receiving waters.

Samples taken in compilance with the monitoring requirements
above shall be taken at Oucfall 002 prior te dicchzrge to
the Detroit River.

In the event the permittee shall require the use of Water
Treatment additives, the permittee shall notify the Michigan
Water Resources Commission in accordance with the requirements
of Part II, Section A-1 of NEDES Permit No. MI 0002381,



3. Final Effluent Limitations

During the period beginning on the effective date of this

Final Order and lasting until the cxptration of authorization

under this Final Order, the permittee is authorized to discharge
up to a maximum of nine million cight hundied thousand (9,800,000)
gallons per day of contact cooling water, process water, including

waste water from the cell room, and noncontact cooling water

from Outfall 003. Such discharge shall be limited and monitored

by the permitteec as specified below:

Discharge Limitations

kg/day (1bs/day) Other Limitations Monitoring Requirements
Effluent Monthly Daily Monthly Daily Measurement Sample
Characteristics Average Maximum  Average Maximum Frequency Type
Flow, M3/Day (MGD) 3x Weekly
Chlorides 3x Weekly 24 Hr. Comp.
Oil & Grease No Visible Film Daily Visual
Observation

Temperature Daily Reading
Total Suspended

Solids 1481(3266) 2963(6532) 5x Weekly Grab
Ammonia (as N) 3 mg/l 5 mg/1 3x Weekly 24 Hr. Conmp.
Total Copper 1.0 mg/1l Twice Monthly 24 Hr. Comp.
Total Lead 0.45(1.0) 0.9(2.0) Twice Monthly 24 Hr. Corp.
Total Residual Chlorine 1.0 mg/1 1.5 mg/1l Daily Grab

The term noncontact cooling water means water used for cooling which

does not come into direct contact with any raw material, intermediate

product, by-product, waste product, or finished product.

a. The pH shall be within the range of 6.0 to 9.5, 90% of the

time; within the range of 6.0 to 11.0, 99% ot the time; and

within the range of 2.0 to 11.0, 100% of the time during a

24 hour period beginning on or about 7:00 a.m. of each day.

The pH shall be monitored as foilows: continuous; revort

the maximum and ninimum and percent of time within eazch range

during the above 24 hour period.

b. The discharge shall not cause excessive foam in the receiving

waters. The discharge shall be essentially free of floating

and settleable solids.

c. The discharge shall not contain oil or other substances in
amounts sufficient to create a visible film or sheen on the

receiving waters.

d. Sarnples taken in compliznce with the monitorins requiremoents

above shall be taken at Outfall 003 prior to discharge tou
the Detroit River,

e. In the event the permittee shall require the use of Water

Treatment additives, the permittee shall notify the Michigan

Water Resources Cowmission in accordance with the requirements

of Pcrt II, Section A-l of NPDES Permit No. MI 0002381.



4, Final Effluent Limitations

During the period beginning on the effective date of this

Final Order and lasting until the expiration of authorizaticn
under this Final Order, the permittee is authorized to discharge
up to a maximun of two millien three hundred thousand (2,7300,000)
gallons per day** of process water, including ferric clilorida
process water from Outfall C05. Such discharge shall be limited
and monitored by the permittee as specified below:

Discharge Limitations
kg/day (lbs/day)** Other Limitations Monitoring Requirements

Effluent Monthly Daily Monthly Daily Measurcment Sample
Characteristics Average Maximum Average Maximum Frequency _Type
Flow, MJ/Day (MGD) Continuous
Total Suspended

Solids* 212(467) 425{(S534) 35 mg/l 70 mg/l  5x Weekly Grab
coD . 821(1801) 3x Weekly 24 Hr. Comp.
Auironia (&s N) 1.0 mg/1 1.5 wz/l 3x Weekly 24 Hr. Ceap.
Total Residual

Chlorine : 1.0 mg/1l 1.5 mg/1 Daily Crab
Chlorides 3x Weekly 24 Hr. Comp.
Total Lead 0.6(1.4) 1.2(2.7) 0.1 mg/t 0.2 mg/l Twice Monthly 24 Hr. Comp.
0il & Grease No Visible Film Daily Visual

Ovservation

Temperature Daily Reading

* The above limitations for Total Suspended Solids may be modified

to net value upon demonstration to the Chief of the Water Quality Division
of the Michigan Department of Natural Resources that gross valucs are
unattainable due to technical or econcmic considerations. Such modification
shall be made in accordance with Part II, Section B-4 of NFDES Permit

No. MI 0002381.

**  kg/day (lbs/day) values are not related to flow volume.

2. The pH shall be within the range of 6.0 to 9.5, 90X of the
time; within the range of 5.0 to 10.0, 95% of the time; within
the range of 3.0 to 11.0, 100% of the time during a 24 hour
period beginning on or about 7:00 a.m. of each day. The nH
shall be monitored as follows: continuous - renort the maximum
and minimurn and percent of time within each range durvring the
above 24 hour period.

b. The discharge shall not cause excessive foam in the receiving
waters. The discharge shall be essentially free of floating
and settleable solids.

¢. The discharge shall not contain oil or other substaaces in
anounts sufficient to create a visible film or sheen on the
receiving waters.

d. Samples taken in compliance with the monitoring requirements
above shall be taken at Outfall 005 prior te mixing with effluent
from the Wyandotte-Wayne waste water treatment plant.



S. Final Effluent Limitations - Total Chloride Loading

During the period beginning on the effective date of this

Final Order and lasting until the expiration of authorization
under this Final Order, the permittee is authorized to discharge
contact cooling water, barometric condenser water, noncontact
cooling water and process water from Qutfalls 001, 002, 0G3,

and G053, Such discharges shall ba limited and monitored by

the permittee as specified belows -——-
P ~

Discharge Limitations |

Monitoring Requirements

Fffluent kg/day (1bs/day) \ Measurement Sample
Characteristic Daily Maximum Frequency Type
Total Combined Outfalls 001, 002, 003 and 005:

Chlorides* 227,000(500,000) 3x Weekly Calculati

* The above limitations for chlorides may be modified to a net value
upon demonstration to the Chief of the Water Quality Division that gross
values are unattainable due to technical or economic considerations.
Such modification shall be made in accordance with Part II, Section

B-4 of NPDES Pcrmit No. MI 0002381.

6. Final Effiluent Limitatinns

During the period beginning on the effective date of this

Final Crder and lasting until the expiration of authorization
under this Final Order, the permittee is authorized to discharge
up to a maximum of ten million (10,000,000) galloas per day*

of noncontact cooling water, barometric condanser water and
process water from Outfall 006. Such discharge shall be limited
and monitored by the permittee as specified below:

Pischarge Limitaticns

kg/day(1bs/davy* Other Linitstioans  Monitering Tzquirenients

Effluent Monthly Daily Monthly Daily Measurenent Sczmple
Characteristic Average Maximum Average Maximum Frequency Type
Flow, M3/Day (1iGD) 3x Weekly
EOD, 661(1457) 967(2133) 3x Weekly 24 Comp.
cop 3x Weekly 24 Comp.
Total Suspendad 173(380) 259(570)

Solids (net) (net) 3x Weekly 24 Coup.
Chlorides 4000(8800)

(net) 3x Weekly 24 Comp.

Ammonia (unionized) 0.2 mg/l 3x Weekly Grab
Total Residual Chlorine 0.5 mg/l 3x Week'w Grab
Phenol 4.5(10) 9.2 mg/1 3x Weekly 24 Hr. Comp.
Sulfide Weeckly 2% HWr. Coump.
Teapezrature 3x Weekly Reading
0il & Grease No Visible Film Daily Visual

Total Zinc

1.0 mg/1

*  kg/day (lbs/day) values are not related to the flow

Observatinon

Twice Monthly 24 Hr. Comp.

volume.



The pll shall be within the range of 6.0 to 9.5, 902 of the
time; within the range of 6.0 to 10.0, 100% of the time during
a 24 hour period beginning on or about 7:00 a.m. of each day.
The pil shall be monitored as follows: countinuous - report

the maximum and minimua and percent of timz within each cange
during the above 2% hour period.

The discharge shall not cause excessive foam in the rccei/ing
waters. The discharge shall be essentially free of f1?7ting
and settleable solids. _

The discharge shall not contain oil or other substances in
amounts sufficient to create a visible film or sheen on the

receiving waters.

Samples taken in compliance with the monitoring requirements
above shall be taken at Outfall 006 prior to discharge to
Monguagon Creek.

7. Intake Monitoring Requirements

During the pericd beginning on the effective date of this
Final Ovder and lasting until the expiration of authorization
under this Final Order, the permittee shall monitor the intake
as specified below:

Monitorine Pequircmants

Measuremant Sample
Chavacteristic Frequency Tyne
BOD5 Weekly 24 Hr. Comp.
Total Suspondad Solids 5x Weekly 24 Hr. Comp.
Chlorides 3x Weekly 24 Hr. Comp.
coD . 3x Weekly 24 Hr. Couwp.
a. Samples taken in coapliance with the monitoring requirements

gbove shall be taken of the intake after iaitial screening.

8. Limitations, Monitoring and Reporting Requirements for Deep Dispoasal

Well

RBeginning upon the issuance of this Final Order and lasting
uintil the capiration of .uthorization of this Fincl Cuder

the permittee shall dispose of previously uuthorized wastzvaters
into an approved strata by means of disposal wells which shall
be equipped, tested, and operated in conformance with the
requirements of the Mineral Wells Act, Act 315, Public Acts

of 1929 and Act 245, Public Acts of 1929, as amended, and

the rules promulgated thercunder. The company shall submit

to the Chicf cf the Water Quality Division and obtain his
approval of its contingency plan for periods of outage of

the deep well disposal system. Any outage of the deep well
disposal system shall be imunediately reported to the Chief

of the Water Quality Division and the Geological Survey Division
Supervisor of Waste Disposal Wells.



Monitoring Requirements for Deep Well Disposal

PARAMETER LIMITS FREQUENCY TYPE
Wellhead Pressure (None set) Weckly Psig

Flow Rate Weekly GPM (Puwp Rate)
Flow Total Monthly G /MON (Laiy'dny)
Total Suspended Solids Weekly £#/1000 gayf(crab)

/
The disposal to the deep well is limited to currcantly authorized dischaFges.
Any new discharges to rthe deep well shall be done in accordance with
Part II-A-1 of NPDES Permit No. MI 000238l.

The above authorization pertaing to the deep well disposal units as
permitted by the Geological Survey Division of the Michigan Department
of Natural Resources.

Mineral Well Permit Ne. Well No.
049-736-882 4-049
048-736-882 6-G4
047-736-882 15-047

Reporting Requiremcnts for Deep Well Disposal

The permittee shall comply with the following reporting in accordance
with the schedule under C of NPDUES Permit Ho. MI 0002381, Schedule of
Compliance - Deep Well Disposal.

a. Submit coutingency plaus for periods of outage.

b. Submit a completed Michigan Discharge Permit Application and
a "Well and Reserveir NData on Uaderground Industrial VWaste
Disposal Systers" form (as approved by the Geological Survey
Division of the Department of Natural Resources) for each
disposal well to the Chief of the Water Quality Division Department
of Natural Resources on or before N/A.

Review of the discharge(s) to the deep disposal well(s) will be made
upon receipt of the application. Any modification in the disposal well
requirements of the permit will be made in accordance with Part II-B-

4 of NPDES Permit No. MI 0002381.

SECTISY B POLLUTIOY TIFININT DOTURNTION PLAN

IT 1S FURTHER ORDERED that Pennwalt Corporation implement the approved
Pollution Iacident Prevention Plan in accordance with the following
schedule:

1. West Plant

a. Secondary Containment (Diked Tanks)
1.) The Company has submitted and received approval of a
final design, typical of the facilities to be constructed.

2.) Cecrplete coustruction by llovember 1, 1931,
b. Spillage Cortairr.2at (Teonk Curc oud Tauk Traiicr Building No.
49 Unloading/Loading)

1.) The Coupany has submitted and received approval of a
final design, typical of the facilities to be ccnstructed.

2.) Complete construction by August 1, 1981.



spillage Drainage Frevention (Tank Car and Tank Trailer Loading/Unloading)

1.) The Company has submitted and received approval of a
final design, typical of the facilities to be constructed,

2.) Complete construction by October 1, 1981.

In-Process Containment Facilities (Sump and Valvos)
1.) Subwittal and approval of a f[inal design, typical of
the facilities to b¢ coustructed, by March 1, 1v31.

2.) Conmplete construction by June 1, 1982,

Vacuum Trailer
1.) A vacuum trailer is on site and operational.

Plant

Secondary Containment (Diked Tanks)
1.) The Company has submitted and received approval of a
final design, typical of the facilities to be constructed.

2.) Complete construction by August 1, 1981,

Secondary Spill Prevention (Dry Moats)
1.) The Ccmpany has submitted znd received apprcval of a
final design, typical of the facilities to be comstructed,

2.) Couplete construction by Novemver 1, 1981.

Alternate Containment Program (Undiked Tanks-Plugs)
1.) The Company has submitted and received approval of a
final design, typical of the facilities to be construcced.

2.) Complete construction by October 1, 1981..

Spillage Containment (Tank Trailer Unloading)

1.) The Coupany has submitted and received zppreval of final
design, typical of the facilities to be constructed.

2.) Complete constructiun by September 1, 1981,

Spillage Drainage Prevention (Tank Car and Tank Trailer)
1.) The Company has submitted and rcceived approval of a
final design, typical of the facilities to b2 constructed.

2.) Complete construction by August 1, 1981.

Alternate Containment Program (In-Process)
1.) Submittal and approval of a final design, typical of
the facilities to be constructed, by June 1, 1981,

2.) Ccmplate ceonstructinn by Sceptovher 1, 1922,

Liquid Ferric Sludge (Defluidizing Pad)
1.) Submittal and approval of a firal design, typical of
the facilities to be cunstructed, by April 1, 1681,

2.) Complete construction by September 1, 1981.



No later

. 14 calendar days following any of t. dates for completion

of construction identified in the above schedule of compliance, the
Company shall submit a written notice of compliance or noncompliance.

~1In the latter case, the notice shall include the cause of noncompliance,
any remedial actions taken and™the projected date for completion of

constructicn.

'

IT IS FURTHER ORDERED that Pernwalt Corporation submit progress reports

on or before July 1, 1981, Jaunuwary 1, 1982, July 1, 1982, and January

1, 1983 regarding the status of inplementallion of the rPoilution Incident
- Prevention Plan.

SECTION C

PROCESS WASTEWATER CHARACTERIZATION STUDY

Pennwalt Corporation shall conduct a Process Wastewater Characterization
Study in accordance with Attachment "A" hercto in accordance with the

following:

1.

SECTION D

Submit an approvable schedule to implement the Wastewater
Characterization Study, Attachment "A" to the Chief of the
Water Quality Division on or before July 31, 1980. The Company
has submitted a schedule which is under review.

Submit & listing of parameters by process, for which analjytical
procedures are currently not availabie, to tiie Chief cf the
Water Quality Division on or before July 31, 1980. The Company
has submitted this listing.

Scbmii an approvable detailed analvtical procedure for each
parameter identified in 2. above to the Chief cf the Water
Quality Division by date of entry of this Final Order, except
as provided in 4. below. The analytical procedures approved
by the Chief of the Water Quality Division shall be utilized
in the process wastewater characterization study. The Company
Lac submittad a proposed analytical procedure for the lewer
alkylamines through di-n-butylamine which is under review.

Where analytica’ procedures cannot he developed for any parameter(s)
the Company shall submit detailed documentation of attempts

to develop such procedure(s) and a proposal for additionzal

research to accomplish same, including an implementaticn cchedule,
to the Chiaf of the Water Quality Division on or before February

28, 1981. Any additional rescarch to develop analytical procedurec
must receive the approval of the Chief of the Water Quality
Division. Termination of attempts to develop analytical procedures
must receive the approval of the Chief of the Water Quality
Division.

Submit a progress report to the Chief of the Water Quality
Division detailing the actions the Company has taken to comply
with this section. Said report shall be submitted by no later
than February 28, 1981.

Submit the results of the Procéss Wastewater Characterization
Study to the Chief of the Water Quality Division on or before
April 30, 1981.

CONCLUS ION

IT IS AGREED that the entry of this Final Ovder is in settlemnnt for
violatinns of NPDES Parmit No. MI 0002321 and Final Order of Abatement

F.0. 1931.

under the
No. 1931.

The cutry of this Final Order completes the Company's obligatiorns
Final Order No. 1931 and supercedes and rescinds Final Order



The Pennwalt Corporation agrees that but for this Final Order, the Company
might be subjcct to the civil penalty provisions provided by law for
failure of the Company to be in full compliance with the terms and
conditions of NPDES Permit No. ML 0002381 and Final Order of Abatement

No. 1931. The Pcnnwalt Corporation and the Department hereby agree

that the $150,000 liquidated damages paid on October 10, 1977, and the
liquidated damages payments paid pursuant to Final Order No. 1931 totaling
$180,000 and including the $30,000 accompanying this settlement, the

total of the above representing a payment of $360,000, constitute fair
settlement for the above alleged violations and completely satisfy the
Company's obligations under Final Order of Abatement No. 1931. This
settlement is act .a release or waiver of liability for environmental
damage or resource impairment that has or may result from past, current

or future Company opcration.

The Company agrees, however, to pay the fellowing liquidated damages
for failure to comply with the conditions of this Final Order:

1. For those days beyond the date of entry of this Order, until
May 31, 1981, any discharges from Outfalls 00z, (003, QJ5,
or 006 that are in violation of the final effluent limitations
for the respective outfalls specified herein, $2,000 per day.
Any pH excursions of 15 minutes or less duration sn2ll not
be subject to this $2,000 per day pavmant provision. All
excersions, however, are subject to appropriatz enforcement
action,

2. Cn June 39, 1981 the Company shall notify the Deparcment of
Natural Resources in writing for each day since the date of
entry of this Order for which the $2,000 is payable under
this subsection of this Order, and the Company shall contemporaneously
pay such amounts (if any) then accrued to the State.

3. A violation of the final effluent limitations for Cutfzlls
002, 003, 005, or 006 after the date of entry of this Crder
is a violation of this Final Order. The State may seek other
and further rerief for noncompliance conducted after any finail
compliance date specified in this Order.

Peanwalt Corporation is hereby put cn Notice by this Commiscion that

any material failure to comply with this linal Order may result in prompt
enforcemeirt action. A violation of any date in any of the schedules

of compliance specified herein is a violation of the Total Order.

Nothing in this Order is intendcd to or shall deprive Pennwalt Corporation
of ite right or pravilege to petition the Water Resources Commisslon

or such other authority as may bz &ppropriate for review of any matters
relating to this Final Order.



This Final .rder is entered on by
direction of the Michigun Water Resources Cormission and the Director

of the Departaent ot Nutural Resoucces and shall expire July 1, 1983,

The autliorizations to discharge pursuant to Section A of this Final

Order shall expire upon final action by the Water Resources Commission

on Pennwalt Corporation's application dated November 30, 1979 for reissuance
of NPDES Permit No. MI 000238l., The Comaission’'and the Department

retain jurisdiction to modify this Order or enter such further Orders

as the fact and circumstances may warrant.

PENNWALT CORPORATION WATER RESOURCES COMMISSION

BY: BY:

Robert J. Courchaine
Executive Secretary

Dated: Dated:

Approved as to Substance:

MICHIGAN DEPARTHMENT OF NATURAL MICHIGAN DEPARTMENT OF NATURAL
RESOURCES RESOURCES
Howard A. Tunner, Director Environmental Enforcement Divisicen
BY: BY:

Office of the Director Jack D. Bails, Chief
Dated: Dated:

Apprecved as to Form:

Frank J. Kelley
Attorney General

BY:

Assistant Attorney General

Dated:
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ATTACHMENT A

Pennwalt Corp. Wyandotte Plant Mon’torinpg Format for Characterization of Waste

Water
From Onerating Processes Dischargineg to 006 Outfall
Process . Variable Sanple Type Monitoring Frequency  Duration Sampling Flow Est. Methods
Location Location *
12 {Amyl Phenols) pH grab 3 grabs/batch 2 events/phenol Pi.enol Sewer 11,000 g.Sump Std. Methods
batch R1st Manhole VYol measurement

pH composite . continuous batch 2 events/phenol Phenol Sewer 11,000 g.Sump Std. Methods

phenol batch ¢'sc Manhole Vol measurement Std. Metheds

substituted G.C./p.d.(c)

a)
phenols

a) Several phenol compounds are generated in this process.
phenol distillacion batch being run.
tatch; diamyl phenol‘batch.

20 (Ditcrtiafy-Nonyl

Polysulfides) No process wastestream discharges: refer to wasliout schecule Table II.
2} (Alkylamines) PH grab 3 grabs/24-hour 3 days/amlne Stripper
canpaign (21281)
pH composita continuous 24-hour 3 days/amine Stripper
armonia campaign (21281)
alkylamine

b)

b) ‘arious alkylamines are produced in this process:
sec~butyl.
being run,

ethyl, butyl, amyl, isopropyl, n-butyl, and
The specific alkyl amine to be analyzed for will be determined by the specific amine type

¢) G.C./p.d. Gas chromatography with photoionization detector

The specific substituted phenol to be analyzed will be determined by the
The following batch still charges will be monitored: regular crude batch; orthoamyl phenol

Stripper
(21281)
Stripper
(21281)
measure

Std. Methods

Std. Methods
Std. Mcthods
(Nessler)

ASTM (sec
and tert.
amines)
G.C./p.d.
(individual)
amines




-

;-
»
1

Process Variable Sample Type Monitoring Frequency Duration Sampling Flow Est. Methods
) Location Location
22 (Vultacs) pF grab 1 grab/batch charge 5 days (Day Shift) Reactor vac Reactor vac Szd. Methods
substituted 1 grat/batch aeration 5 days (Day Shifc) jet jet G.C./p.d.
phenols : measure
pH grab 1 grab/bacrch 5 days (Day Shift) S-Scrubber S-Scrubber Sctd. Methods
measure .
pd grab 3 grabs/shift 5 days (Day Shift) Acid Scrubber Acid Scrubber Std. Methods
. measure
26 (Diethyl pH grab 3 grabs/batch 3 days (Day Shift) Reactor cht: Reactor vac Std. Methods
Thioureas) ‘ jet
measure
pH composite 3 grabs/batch 3 days (Day Shift) Reactor vac Reactor vac Std. Methods
ethylamine - composited jet jet G.C./p.d.
diethyl thiourea measure G.C./p.d.
carbon disulfide G.C./p.d.
hydrogen sulfide Std. Methods
diethyl composite -continuous 24-hr. 3 days Vent Scrubber Vent Scrubber G.C./p.d.
thiourea measure
diethyl Measure lbs. dry product lost to 3 days Packaging - Weigh
thiourea floor (flaker)
26 (Ethyl Butyl pH grab .3 grabs/batch 3 deys (Day Shift) Reactor vac Reactor vac Std., Methods
Thioureas) : (1f possible) Jet jet
measure
pil compositae 3 grabs/tatch -3 days (Day Shif:z) Reactor vac Reactor vac Std. Metheds
cthylamine equally spaced Jet jet G.C./p.d.
butylamine composited measure G.C./p.d.
diethyi thiourca G.C./p.d.
dibutyl thiourea C.C./p.c.
ethyl butyl thiourea G.C./p.a.
carbon disulfide Std.Methods
hydrogen sulfide (Sulficdes)

Bdte s o




3.

.~ Process

AN

Variable Sample Type Monitoring Prequency Duration Campling Flow Est. Methcds
) Locaticn Location
28 (HZS Recogﬁry) Collect #nd weigh filter Measure filter Std. Methods
carbon disulfide cake from process filter for 3 cake wash G.C./p.d.
cthylamine separate reaction batches water ' G.C./p.d.
butylamine Determine amount generaicd G.C./p.d.
diethyl thiourea per day G.C./p.d.
dibutyl thiourea G.C./p.d.
ethylbutyl thiourea G.C./p.d.
hydrogen suifico Std.Methods
(Sulfides)
31(Ani r pperd? a \shod
ne) pH grab 1 grab every 8hr/batch 5 days* Stripper Stripper Std. Mcthods
(5146) (3146)
pH composite continuous 24-hr. 5 days* S:ripperd) Stipper 4 Std. Mcthods
armonia . (314%) (3146) Std. Metnods
alkyiaminesk#*

alkanolamines**

s

measure

* For each product run depending on prcduction schedule. For Each product run for less than a 5 day period,
monitoring will be conducted in accordance with the above durirg 2ach day of production.
**The specific alkylamines or alkanolamines to be analyzed for will be determined by the product being run.

35 (Alkylamines)

pH grab

ph composite
ammonia

alkylaminesghi*

* For each prcduct run depending on production schedule.

d) Wastestreaw from stripper 3146 disclarged only during vacuum distillation

3 grabs/24-hr,

continucus 24-hr

5 days*

5 days¥*

Stripper
(3546)
Stripper
(3546)

Stripper

(3546) measure

Stripper

(3546) measure

ASTM (Acine
group)

G.C./p.d.

(Individual amine

Std. Methods
Std. Methods

Std. Methods
AST™ (Anine group)

G.C./p.d.
(Individual amines)

For each product run for less than a S day-period, monitoring will be
concuczed in accerdance with the above during cach doy of production.

*%*The specific alkylamines to be analyzed for will be determined by the product being run.




ioe—d

Process Variable

Seznple Type Monitoring Frequency Duration Sampling Flow Est. Methods
location Location
38 (Endothall pH grab 3 grabs/8 hr. 3 events 728 Manhele* #28 Manhole# Std. Methods
Acld) (equally spaced) .
oH composite conzinuous 24-hr. 3 days #28 Mazholox #28 Manhole* Std. Methods
furan . G.C./p.c.
endothall acid G.C./p.qd.
BOD5 Std. Methods
38 (Dibutyl pH grab 3 grabs/12 hr, 3 events ##28 Manhole* #28 Manhole* Std. Methoeds
thiourea) (equally spaced)
pi composite continuous 24-hr, 3 days #28 Manhole* #28 Manhole* Std. Methods
dibutyvlthioureca G.C./p.d.
carbon disulfide G.C./p.d.
butylamine G.C./p.d.
hydrogen sulflde Std. Mezthods
(sulfides)

*Piiot piant to be shutdown during this test and block off upstream flow into Manhole #28.

44 (Alkanolomines)
pH grab

pH srab

pH composite
alklamines**
alkanolamines**
ethylene oxide***
propylenc oxida**k

pH composite
alkylemines**
aikanolaminas**
etnylene oxider®k
propylene oxidexkk

*
*k
kkk

1 grab every 8 hr/24-hr*

1 grab every 8 hr/24-hr*

continuous 24-hr*

continuous 24-hr*

For cuch product group campaign
The specific alkylamines and alkenolamines to be analyzzd for will be determined by the product being run
Lither ethylene oxide or propylene oxide will be analyzed depending on product being run

3 days

3 days

3 days

3 days

44146 Stripper

Vac jet

L4146 Stripper

Vac jet

44146 Stripper
measure

Vac jet

Est., calculation
(design data)

" 44146 Stripper

measura

Vac jet
Est. calculation
(design data)

Std. Methods

Std. Methods

Std. Metnods

o
.



http://alkanolamir.es**

Process

Variable

Monitoring Frequency

Duration

Sampie Typa Sarpling Flow Est. Methods
: Location Location
+ 45 (Digthy]hydraxy]- e grab 1 grab/559 wash water 3 events £526 Filtenr 4526 Filter Std.Methods
amine) triethylamine (3 grabs per wash wasnings washings G.C./p.d.
triethylamine oxide cyclex) measure G.C./p.d.

45 {Methane Sulfonyl
Chloride and,
Hethane Sulfonic
Acid)

i
| o §

chosphorus - total

D grab

rYy composite
triethylamine
triethylamine oxide
diethylhydroxylamine

el grab

triethylamine
triethylamine oxide
diethylnydroxylamine
phosphorous - total

pH grab
w1
o4 grab
HEY
il composite
IH)
pit grab
ni composite
rethylmercaptan
chlorine
rothane sulfonyl
chloride

*if more than 165q.
total wash water

more grabs will be collected

1 grab every 8 hr/day 3 days

continuous 24-hr.

1 grab/wash cycla

1 grab during
trailer leoading

1 grab during
normal venting
w/o traiier loading

continuous 24-hr

1 grab every 8 hr,

continuous 24-hr

3 days

3 days

3 events -

3 events

1 day

1 day
3 days

4531 vac jet
4521 Vac jet

4522 & 4553
Yash receivers

553 HCY
Scrubber

4259 HQY
Scrubber

4459 4QY
Scrubber

4632 Vac Jet
4632 Vac jet

4531 vac jet
neasnre

4531 Vac jet
measure

4522 & 4533
Wash receivers
meter

4659 HOY
Scrubber
measure

4659 HC1
Scrubber
measure

4659 RC1
Scrubber
measure

4632 Vac jet
reasure
4632 Vac jet
measure

Std.Metrods

Std.Methods

Jhethods
./p.a.
./p.d.
./p.d.

[ RPN R

td
.C
.C
.C

.Methods
./p.d.
Jnld.
./p.d.
Jethods

Lo oOOWm
e » ot
QOO0 Q

w
py
a

Jethods
Std.Mellods
(titration)

Std."ethods
Std.Methcds
(titraticn}

Std.Methods
Std.Xethods
(titration)

Std.Methods

Std.Methods
6.C./p.d.
Std.Metheds
G.C./p.d.



2rocess

Variable

Sample 1ype Monitorirg Frequency Duration Sampling Flow Est. Methods
Lceotion Location
46 Cont'd. pid gradb 1 grab every 8 hr 1 day 4628 Condenser 4628 Condenser Std.Methods
(chlorine recycle) measure
pa composite continvous 24-hr 3 days 4628 Corndenser 4628 Condenser Std. Metaeds
chlorine measure Std.Merhods
rethyl mercaptan G.C./p.d.
methane sulfonyl chloride G.C./9».4d.
nathane sulfonic acid G.C./p.d.
47 (Alkanolamines) pu grab 1 grab every 8 hr 3 days 47€5 Stripper 4765 Stripper Std.¥cthods
measure
i composite continuous 24-hr 3 days 4765 Stripper 4765 Stripper Std.Methods
alkylamines* ) measure G.C./p.d.
alkanolamines* G.C./p.d.
ethylene oxide*#® G.C./p.d.
or *specific alkyl and alkanol amines to be analyzed are
propylene oxide** deternined by amine campaign being run
- *% either ethylene oxide or propylenz oxide G.C./p.d.
will be analyzed depending on amine campaign being run
pH grab 1 grab every 8 hr 3 days Vae jet Vac jet Std.Methds
Est. calculation
(design data)
pH composite coantinuous 24~hr 3 days Vac jet Vac jet Std. Methods
alkylamines® Est.calculation G.C./p.qd.
2lkanolamines* * specific alkyl and alkanol amines to be analyzed are (design data) G.C./p.d.
ethylene oxide** determined by amine campaign being run G.C./p.d.
or **either cthylene oxide or propyiane oxide
propylene oxide¥* will b2 conalyzed depending on amine G.C./p.c.

Pilot Plant
Batch
Distillation

pil grab

pi composite
alkylamines*
alkanolamines*

ammonla

campa:isa being run.

1 grab overy 8 hours 3 days 4282 Vac jet

continunus 24 hr. 3 days 4282 Vae jet

4282 Vac jet

4282 Vac jet
meter

*Specific alkyl and alkanolamines to te analyzed will be determined by

nrodieet belse dinsiNed,

Std. Mccthods
Std.Methods
G.C./p.d.

G.C./p.d.
Std. Mcthods
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Process Variable Sample Type Monitoring Frequency Duration Sampling Flow Est. Methods
Locatlon Location

Pennac NB pH composite continuous, 1 per batch 3 batches 4282 Vac Jet 4282 Vac Jet Std.¥ethods

meter

Ultra pil composize continuous, 1 per batch 3 batches 4282 Vac Jet 4282 Vac Jet Std.¥ethods

(Pilot Plant) ricnoethanolamine meter G.C./p.d.
zinc A.A. Spectra.
N formulated 4870 Unknown
4870 Unknown
triethylamine G.C./p.d.
carbon disulfide G.C./p.ca.
tcluene G.C./p.d.
Fennac NB ultra Unknown
il grab 1 per filter cycle 3 events Filter Measure wash- Std.Mechods

" (3 per batch) (washwater) water volume
pll composite continuous, 1 per 3 events Filter Measure wash~ Std.Methods
monoethanolamine reaction batch (wastewater) _ water volume G.C./p.d.
zinc A.A. Spectro.
X formylated 4870 Uaknown
4870 Unknown
triethylamine G.C./p.d.
carbon disulfide G.C./p.d.
. toluene G.C./p.d.

Pcnnac NB Ultra Unknown

Hexadecyl )

Disulfide pil composite costinuous, 1 per 3 cvents 4828 Vac Jet 4282 Vac jet Std.Methods
bromine during cherging batch meter Std.Merhods
hexadecyl-

mercaptan G.C./p.d.
nY composite continuous, 1 per batch 3 events 4280 Vac jet 4280 Vac Jet Std.Methods
H3r meter Std.Methods
hexadecyl mercaptan G.C./p.d.
hexadecyl disulfide Unknowa
bromine Std.Methods
pH . composite continuous, 1 per 3 events 42100 Reactor 42100 Reactor Std.Methods

batch (Jater layer) (Water laver)

hexadecyl disulfide measure volume Unknown
hexadecyl mercaptan G.C./p.d.
1i3r Std.Methods
bromine

Std.Mettods




r
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Process Variable Sample Type Monitoring Frequency Duration Sampling Flow Est. Methods
Location Location
Pennac NB pPH grab every 3 hrs, during 3 events 4282 Vas jJet 4282 Vae jet Std. Methods
stripping operation meter
(Pilot Plant):
Part A . .
pd composite continuous, 1 per 3 events 4282 vac Jet 4282 Vac jet Sed.Methods
dimethylamine batch meter G.C./p.d.
diethylamine G.c./p.d.
dibutylamine G.C./p.d.
carbon disulfide G.C./n.d.
formaldehyde G.C./p.d.
Pennac Part A Unknown
hydrogen disulfide Std.Methods
Pennac NB ph : grab every 3 hrs, during 3 events 4232 Vac jet 4282 Vac jet Std. Mcthods
: stripping operation mreter
Part B pH composite continuous, 1 per 3 events 4282 Vac jet 4282 Vac jet Std.Methods
dimethylamine batch meter G.C./p.d.
(Pilot Plant) dibutylamine G.C./p.d.
carbon disulfide G.C./p.d.
formalehyde G.C./p.d.
thiourea G.C./p.d.
iydrogen disulfide Std.Methods
_Pennac Part B Unknown
Anhydrous
Diethylhydroxylamine
Distillaticn ol grab 1 every 8 hrs/24hrs 3 days 4282 yac jet 4282 vac jet Std.Methods
(Pilot Plant) meter
- vH composite continuous 24 hour 3 days 4282 vac jet 4282 Vac jet Std.Methods
. meter
diethylhydroxyl /
amine ./p.
dzethylamine /P
8dlg. 26-Drumming o) grab of 1 per batch 3 batches Szrubber 124.14.2 Scrubber 124.14.2 Std. llethods

Veat Scrubber-
124.14.2

sodium methane =~

cuifonate
Alkalinity

spent taich

mecasure volune

Unknown
Std. Methods
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Prccess

Variable

Sample Type Monitoring Frequency Duration Sampling Flow Est. Methods
Location Location
81¢g. 26 Drumming pH compcsite continuous, 3 days Scrubber 124,14, Scrubber 124.14.1  Std. Methods
vent Scrubber - 1 per drumming day :
124.14.1 alkylamines meter flow G.C./p.d.
erthoamyl phenol . ‘ G.C./p.c.
pH compesita continucus, 3 deys Scrubber 124.14,1 Scrubber 124.14.1  Std.Methods

1 per drumming day

meter flow “G.C./p.d.
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Pennwalt Corp.

ATTACHMENT A Continued

~ Wyandotte Plant - Monitoring Forma2t for Ch2racterization

of Waste water from Wachouts of Processes Discharging to 006 Qutfall

Process Variable Sample Type Monitoring Washout Ouration Sampling Flow Est, Methocs
Frequency Frequency Location Location
12 (Amy Phenol) ‘o discharge during washout
20 (Di t-Nonyl Poly- pH | grab 1 per washout 1 per year 1 event - 2030 Reactor Measure- Std.Methods
sulfide) t-nonyl mercaptan volune G.C./p.d.
. t-nonyl polysulfide Unknown
21 (Alkylamines) oA grab 1 each 8 hrs. 12-15 per yr. 1 event/ 21101 Stripper 21101 Stripper Std. Metheds
during washout campaign measure
p4 composite continuous during 12-15 per yr. 1 event/ 21101 Stripper 2110) Stripper Std. Methods
Armonia washout campaign measure Std. Methods
‘Alkylamines* G.C./p.d.
pH grab 1 each & hrs, 12-15 per yr. 1 event/ 21281 Stripper 21281 Stripper Stcd.Methods
during washout ) campaicn measure )
rH composite continuous during 12-15 per yr. 1 event/ 21281 Stripper 21281 Stripper Std.Methods
fmmonia washout campaign measure Std.Metr
Alkylamines* G.C./p.d.

22 (Vullacs)

26 (Diethy!l
Thiourea)

No discharge during washout

oH grab
Zthylamine

Diethyl Thiourea
Carbon Disulfide
Hydrogen Sulfide

*The specific alkylamines to be analyzed for will be determined
by the specific amine being run.

1 per washout

| per 2 yrs.

1 event

2603 Reactor

2603 Reactor Std Methods

neasure

C
G C.
Std.

C./p.d.
/p.d.
/p.d.
¥ethods




P T N

PESPEP AP XS NN

[

e

Process Variable Sample Type Monitoring Washout Duraticn Sanpling Flow Est. Methods
Frequency Frequency Location Location
28 (HZS Recovery) ri . grab 5 per washout 12 per year 1 cvent 2812, 2813 2812, 2813 Std.Method:
Reactors . Reactors
Carbon Disulfide cowposite 2 from 2812 12 per ycar 1 eveat 2802 Day Tank 2802 Day Tank G.C./p.d.
Zrhylamine 2 from 28:3 sampled separ=- metered G.C./p.d.
Butylamine 1 from 2802 ately G.C./p.d.
Diethyl Thiourea . . G.C./».d.
Dibutyl Thiourea G.C./p.d.
vrhivl-Butyl Thiourea G.C./p.d.
liydrogen Sulfide 5td.Methods
31 (Amine Batch) pil ] grab every 8 hrs. 12 per year 1 event/ 3146 Stripper 3146 Scripper Std.Methods
(Distillation) during cleanout campaign measure
nil composite continuous during 12 per year 1 eveat/ 3146 Stripper 3146 Stripper Std.Methods
A—:onia cleanout camp:.ign measure Std.Methods
Alkylamines* G.C./p.d.
Alkanolamineg*

G.C./p.d.

*The specific alkylamines gnd alkanolamines to be analyzed
for will te determined by the product being run.

35 (Alkylamines) oH composite continuous during 8 per year 1 event/ 3546 Stripper 3545 Stripper Std.Metheds
Aumonia i *  cleanout campaign measure Std.Methods
A'kylamines® G.C./p.d.
*The specific alkylamines to be analyzed for wlll be determined
by the product veing run.
33 (Endothall Acid) nil composite 2 grabs per washout 3 per year 1 event 3810 Crystallizer 3810 Crystal- Std.Methods
Turzn lizer G.C./p.d.
Endothall Acid meter G.C./p.d.
30D

5 Std.Methods




Process Variable Sample {ype Monitoring Washout Daration Saxpling Flow Est. Methods
Frequancy Frequency Location Locaticn
38 (Dibutyl pH composite 2 grabs per washout 3 per year 1 cvont 3800 Reactor 3800 Reactor Std.Meth
Thiourea) Dibutyl Thiourea meter G.C./p.d.
Carbon Disulfide G.C./pn.d.
Butylamine G.C./p.d.
'iydrogen Sulfide Std.lethods
44 (Alkanolamines) rH composite continuocus during 18 per year 1 event/ 44146 Stripper 44146 Sgripper Std.Methods
Alkylamines* washout campaign measure G.C./p.d
Alkanolamines* G.C./7.4d,
Echylene Oxide* G.C./p.d.
Propylene Oxide* G.C./p.d.
*The specific alkylamines, alkanolamfnes, ethylene oxide, or
propylene oxide to be analyzed for will be determined by the
product being run.
45 (Dilethylhydroxyl- pH grab 1 per wachout 1 per year ‘1l event 4520 Reactor 4520 Reactor Std.Methods
amine) Triethylamine meter G.C./p.d.
i Triethylamine Oxide G.C./p.d.
Diethylhydroxylamine G.C./p.d.
Phosphorus - total S:d.Mcthods
46 (Methane Sulfonyl pH composite continuous during 2 per year 1 cvent 4624 Acld Stripper 4624 Acid Std.Methc
Chloride and Chlorine washout Stripper Std.Methou.
Methane Sulfonic HC1 measure Std.Methods
(Acid) lathane Suifonic . G.C./p.d.
Acid
bk composite 2 grabs per washout 2 per year 1 event 46115 Acid Tank 46115 Acid Std.Methods
Chlorine tank measure Std.Methods
Hel

Methane Sulfonic
Acid

Std.Mecthods
G.C./p.d.




Process Variable Sample Type Monitoring Washout Duration Sampling Flow Est. Methods
Frequency Frequency Location Location
46 (Mothane Sulfonyl nil composite 2 grabs pecr washout 2 per year 1 evert 4633 Receiver 4633 Receiver Std.Methods
Chloride and Chlorine measure Std. rethods
Mathane Sulfonic HCY Std.Mcthods
Acid) (Con't.) Methane Sulfonic
Acid - G.C./p.d.
Methane Sulfonyi
Chloride G.C./p.d.
pk: : composite continuous during 4 per yr. 1 event 4698 Cooler 4698 Cooler Std.Methods
Chlorine _ washout ' measure Std.Methods
EC1 Std.Methods
“ethane Sulfonic
Acid G.C./p.c.
¥ethane Sulfonyl
Cnloride G.C./p.d.
47 (Alkanolamines) pH composit2 continuous durin 18 per yr. .1 event/ 4765 Stripper 4765 Stripper Std.Methods
Alkylamines* washout . campaign measure G.C./p.d.
Alkanolamines* . G.C./p.d.
Ethylene Oxide* G.C./p.d.
Propylene Oxide* G.C./p.d.
*The spacific alkylamines, alkanclamines, and ethylene oxice or propylene oxide to be analyzed
for will be determined by the product being rur.
Pilot Plant
Batch Distillation o grab 1 per washout 10 per yr. 1 event/ 4260 StiN 4260 Stil Std.Methods
Alkylamines* campaign measure G.C./p.d.
Alkanolamines* G.C./p.d.




Pennac N3 Ultra

Pennac N3

pH

Monoethanolamine

Zinc

N Formylated 4870

4370
Triethylamine

Carbon Disulfide

TJoluene

Pennac NB Ultra

Pennac NB Ultra

nll
Dimethylamine
Diethylamine
Dibutylamine

Carbon Disulfide

Fornaldehyde
Thiourea

lydrogen Sulfide

Pennac Part A
Pennac Part B

*The specific Alkylamines and Alkanolamines to be analyzed
for will be determined by the product being run.

‘composite

1
1
2
2
2

grab of 1
Liquid Layer

grab of 1
accumulaeted
wash waters

grab from 4218

grab from 42100
grabs from 42116
grabs from 42106
grabs from 42146

per washout

per washout

1 per yr. 1 event
1 per year 1 event
1per2yrs. . 1 event

4218 Reactor
42100 Reactor
42116 Receiver
42106 Reactor
42146 Receiver

4218, 42100,
42116, 42106
42146 measure

Rotary Vac.Filter Rotary Vac.
Filter reasure

42100 Reactor &
42104 Reactor

Process variable Sample Type Monfitoring Frequency Washout Sampling Flow Est.
Frequency Duration Location Location Methods
Pilot Plant
Batch Distillation pH compasite continunus during 10 per yr. 1 event/ 4270 & 42N 4270 & 4271 Std.Methods
(Cont't.) Alkylamines* warhout carpaian Receivers Receivers G.C./p.d.
Alkanolamines¥* neasyre G.C./p.d.

Std.Methods
G.C./p.d.
h.A. Spectro
Unknown

Unkncwn

42100 Reactor Std. Methods
42104 Reactor G.C. /p d.

measure

\\\\\
ﬂt'\JU O'U'U
D'QQ.0.0.Q.

ods

wn

C.
C.
C.
C.
C
d.
kro
known

G.
G.
G.
G.
G.
st
uUn
Ln
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Process

Variable

NQTE: The term "1 event/campaign" is intended to indicate that
one washout for each different product group will be
monitorad. It i< net intended to indicate that each
washout will be ronitorea.

" Sample Type Monitoring Freguency Washout Duration Sampling Flow Est. Methods
) Freguency Location - Lecation
Pilot Plant (Con't.)
Hexadecy! pH grab of 1 per washout 1 per year 1 avent 42100 Reactor & 42100 Reactor Std.Methods
Disulfide Bromine accumulated 42106 Reactor 842106 Reactor Stc.Methods
Har wash waters measure Std.Methods
Hexadecy!
Mercaptan G.C./p.d.
Hexadecyl
Disulfide Unknown
p composite continuous during | 1 per year 1 event 4280 Vac.Jet 4280 Vac.jet  Std.Methods
Eromine washout : ' meter Std.Methods
Anhydrous pH grab of 7 per washout 1 per year 1 event 4247 Receiver 4247 Receiver Std.Methods
Diethylhydroxyl- Diethylhydroxyl- accumulated : measure G.C./p.d.
amine Distillation amine wasii weters
Diethylamine G.C./p.d.
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4655 BIDDLE AVENUE, WYANDOTTE,

March 3, 1981

Mr. Robert J. Courchaine

Chief, Water Quality Division
Department of Natural Resources
Stevens T. Mason Building

Box 30028
Lansing, MI 48909

Dear Mr. Courchaine:

MICHIGAN 48182 . (313) 285-9200

Listed below, by process, are the products which remain to be sampled
as part of Pennwalt's Waste Characterization study.

Process

28
31
35
38
46

47

Pilot Plant
Building 26

Product

Sodium Hydrosulfide
Hexylamines
Hexylamines
Endothall

.Methane Sulfonyl Chloride

Methane Sulfonic Acid

Dimethylamino-2-propanol
Isopropylaminoethanols

Hexadecyldisulfide

Sodijum Methanesulfonate
Alkylamines Amylphenol

The following washouts have been completed since December 30, 1980:

Process

44

Product
Dibutylaminoethanol
Ethylaminoethanol
A’.‘"—ﬁ-".\
Tl — 1
a0
) \.'\.’\?\ &'\V‘J
. L_E S.GA
Ak



12 CINALT

Mr. Robert J. Courchaine
Chief, Water Quality Division
Department of Natural Resources -2-

There have been several changes in production operations since the
Waste Characterization study format was written.

Diethylhydroxylamine is now produced only in Process 45; the pilot
plant operation, with respect to this product, has been terminated.

Currently, Processes 44 and 47 clean out with no water being discharged
to the sewer.

Sincerely,

- PENNWALT CORPORATION

AL A

-J. E. Rhodes
Manager, Technical Department

JER:blw

cc: Paul Zugger
David Batchelor
Roy Schrameck



Pennwalt Corporation
3 Parkway
Philadelphia, PA 19102

Attention: Mr. Fred Ve:l

Gentlencrn:

Re:

March 3.

1961

Fyual Oréer of Abatement Nc. 19

Piez2se find 8 copy of an executed Pincl Order of Abatement Ko. 19%

enclosed for your records.

matter, please feel free to contact Hr. Scott Ross at 517/373-B44AE.

RJC:RLS :ms
cc: PFiles (2)

J.
J.
r.
‘.
r.
A.
s.
J.
R.
A.

Bogan, Pennwalt Corp.
Trascht, Pennwalt Corp.
Baldwin

Zollner

K. Wu

Howard

Freeman

Bsils

Schrameck

Manzardo, EPA

Data Center, DHR
S. E. Mich. Council of Goverrwents

Very truly yours,

WATER RESOURCZS COMMISSION

Retert J. Courchzine

Executive

Secretary

EIE*lﬁ

L
4

1f you have acy questione regevding this

~

X oA
"c.l-\-\ ) M
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SVATE 07 NICIifAL
DEPALTNLALS OF RATURAL RESHIKCES
WATER RESOURCES COMAISsTuLA

].\'. . KPDZS PLERIIT Ru. MI 0092381
Psuavale Corp. FI1NAL ORutR &u. 1994
S T
v ' IV

sas;it? of il Water Rescurces Comission on _February 19, 1981
n-“:: L _Lansing e y Mickigan, upon presentation by
£Lait ol at.v {ualtty Division, and Lascd upon the officiul files
of .2 wrter kecources Comnission:

FAST o the Veter Peroarces Comwmisnsion

wnt ol ¥atural Resources, that Punawalt
latinaal Pollutant Discharge Elimination

. MI 0002321 on June 20, 1975, for its

re fieility in drandotte, Michigan. Said Permit was revisod
. 3, 1374, and again lay 21, 197¢.

IT 2L 1.0 NG CF FACT of the Vater Yerovrccs Cemrinsion”
ad ot 8 cent of Natural Rescurces, the Fedural Clean
Wator ¢f 1977 A" L. 95=2414), winizh arcnacd tne Federao)l water
rollutien Crntrol Ant imendments of 1972 (v.1, 92-500), and the

Pichicsn Witer resonrcns Commuission Act (Act 245, F.A. 1929 as
a..-n?¢4), oo uire that by no loter than July 1, 1977, all discharger
es waters of the State of Michigan have waate Lreaiment
stalled end operating, which confounm with Best Practicable
“Yory Correatly Available (B.P.C.T.C.A.) as delined

P Stutes lrvizonaental Protection agency (U.S. EFA)
AT elrinfent linitalions nxcessary to meet the water

Gualit, standaczds of the 3rate of itichigan.

1. 15 &0
:

PP

A2RUSS FIUDING OF FACT of tie Vater Resources Coimmission
2:parineat of Natural Resources, that NPDES Permit

oalain~d final ctffluent limitations and a schiedule

of vonnlicace to achicve chose limitations by July 1, 1977,

RIS TTIDING OF TACT of the Valer Resources Comnission
o beparinent of Watural Resources, thac althouga

U Cornaration cosplied with portions of the schedule of

nce, tie curnany violated the terms and conditions of NPOES

t lo. (I CI02381 by its cuntinued inability t» achieve e¢ffluent

a.t e N

Lali}

IT IS FURTIIGR TAE EXPRESS FINDIAG OF FAGE of the watsre Re:oarc s . tusion
and Machipan Departeent of Ratural Resources, that as a roruli
0f these coutinning violations, a Finil dvder of Avate-at, .. N
order No. 1931 was tntered in October 1977, Under provizias. oo
Lthe Final Order, Peunwalt Corporation immcdiately paid as Pioe ctad
damages the sum of onc hundred fifty thousand dollars {3lou.i . .5
to the general fund of the State of Michigan. Additioumally,
Final Order modifivd the schedule of cowplicnce contained ia e
Permit Nn. M1 0002381, allowing an cxtension of time for ~u
coupliznce to October 1, 1977, for Outfall 002, to Adril i, .
for Outfalls 003 and 005, and to February 1, 1978, lor Outf:ll
006.

IT IS FURTIER THE EXPR. 38 FINDING OF FACT of tha Water Resourc:. * : s3lon

-

and the Michigan Department of Natural Resources, that Jon-
Corporation failed (o attain the operational level nccesse
meet the cffluent limitations specified im Final Oréer No.
in asccordance with the schedule outlined therein.

and the Nichigan Department of Natural Resoutrces, thrat unlio
of ¥inal Order 1931, specilic to violations of final oftiu
after vequired compliance dates, Penawalt Cerpuralion cia
wmade payments of liquidatcd damages totaling an additien:
hundred cighty thousand dollavs ($180,000.00).  Sub:cvu
of the final efrlucat limitations were violations of the .o
Order for which the Statc could scek other and further rolict.

IT IS FURTHER TIlE EXPRESS EINDING OF FACT of the Water Resocrces ¢

IT IS THE EXPRESS IINDING OF FACT of the Water Resnurces termnission
and Lhe Michigan Department of Ratural Resources, that in oo K
with Part 3 Rules of the Gencral Rules of the Water Resourcu: JwoJission
that Pennwalt Corporation is roguired to submit and iwpler.:l o
Pollution Incident Prevention Plan.

IT IS FURTHER THE ENPRESS FINDING OF FACT of the Water Resourees O
and the Michizan Dipartment of Natural Resources, that Ponria.
Corporation subuitted a revised Tollution Incident Preventic:
(PIPP) Hovcwber 16, 1979 and that said plan included a pz
jmplemeutation schedule fur construction of additional enn
facilities for both the East and West Plants.

rssion

IT 1S FURTHER TdE EXPRESS FINDING OF FACT of the Water Resources O
and the Itichigan Departmcnt of Natural Resources, thal e Tl
contained in the United States Eavironmental Protection A c..v
(EPA) promulgated puidelines for the Inorganic Chenmical ind.
subcatepory, dated March 12, 1974 and May 22, 1975, are uct
to the Pennwalt fa-~ilities.

IT 1S FURTHER TIE EXPRESS FINDING OF TACT of the Water Resourics Co.oission
and the Michigan Departwent of Natural Resources, that the Co gl v
continuously measurcs pH at all its process wastewater disculi:



http://pioi.mlcTi.cd

5 OFLuG 08 FACT of the Water Lesources Counission
oLyt of Htural Reoourceas, that the LPA

: W oR w e : LFILUENT
Pout por an

TE Ivood oy ooyl S v
FR standards (u.U-9.U) vhenever final etflueat pll

2 ts be mrasurcd continuously may be beyond the capabilities
B.T systems.”

Drpnr: ot of Hatural Resources, that, as cvidenced by
C.-pany's Dicemder 18, 1979, demonstration of their existing
pii control fzcilities, the pil limitations contained ia this Final
Order are appropriate.

THE [¥PRNSS FINDING OF FACT of the Water Resources Commission

721E3S FINDING OF FACT of the Water Resources Commission
H . s Department of Natural Resources, that compliance
with (e oz liwitations coatained in tlis Final Order will insure
f.1l zretection of the State's water quality standards and will
proicit the State's waters against pollutiom, impairweat, or destruction.

LY ALL PANTIES, the Dapartment of Hatural Resources, the
naizces Co sion, aad Pcunvalt Corporation, that in the
ol efizztive _uidelines for pil, it is the judgment of the
$T ot 4 contiol facilitiecs installed by the Conapaany
Gl Lot leheilicable Control Yeclnology Currently Availuble
“.C.A.). Tae varties alsn recoguize that the United States
Erviren. .atal Protection Agnecy (EPA) has neither made a final
dztevniaatiocn oa this issu: nor authorized the inclusion of the
¥ 1faltiticns zontained herein in a revized HNPDES permit for Pennwalt,
g2 thet 2 fizal determinatien by EPA on this issuc may require
codification of this Firal Order or the LDPLS perwmit. In this
eveini, either rnarty may seew su.h wodification.

1ZX THE IWPRLSS FINDING OF FACT of the Water Resour es Comnission
. can Dipartment of Natural PResources, that the Cowpany
vriewad thie Consent Order aad while neither admitting nor

that litigation of the issues would have resulted in a

of the violations referred to in this Order or award of

Jes sot forth in this Order, has agreed to its entry as

Order of the Water Resources Commission.

Z “%h that Final Order of Abatewent No. 1931 entered
cr 14, 1977 is lereby rescinded.

IT IS ©R107L OUDERID that KvLUS Permit No. MI 0002381 issued on June
20, 1575, as subsequently revised, is in full force and cffect
csice,t that coiapliarce with Section A of this Fisal Order constitutes
ccspliance with Part 1, Scction A of the Ki'DES permit until NPDES
Per.it Lo. ML 0002381 is reissued, suspended, rescinded or revoked.

SECTION A EFFLIMINT CONDITIONE AND SIONTTORING REVITLUAMENTYS

IT IS FUKRTIEK ORVERED that Pennwalt Corporation shall cumply with
following restrictions and conditions:

1. Final Effluent Limitations

During the period begiuning on the effective date of t .-
Final Order and lasting until the expiratior of autior:. ..i:as
under this Final Order, the permittee is authorized to <
up to a maximum of eight million one hundred théu.and ., ,,5.0)
gallons per day of noncontact cooling water from Cuti.l. ..
Such discharge shall be limited and monitored by the pav. ..

a8 specificd below:

" Di‘charge Limitations
kg/day (lbs/day) Other Limitations  Monlf--f

Effluent Honthly Daily ¥onthly Daily Moasw L
Charactgristics Avcrage Maxiimum  Average favimum Fyv-e 5

Flow, M /Day (MGD) 3K fee v

Total Suspended Solids . Weekly Grad
Total Reaidual Culorine . Waekly Crst
Amnonia (as N) ’ Weehly Crab
Chlorides weckhly Crot
0il & Grease No Visible Film Daily

Temperature Weellly

cob Reekly (R

The term noncontact cooling water shall mean water used for cealin:
which does not come into direct contact vith any raw material, inic -..2iate
product, by product, waste product, or finished product.

a. The pll shall not be less than 6.0 nor grcater than 9.C. ..o
pH shall be monitor:d as follows: weekly; grab.

b. The discharge shall not cause cxcessive foam in the recelving
waters. The diacharge shall be essentially free of ficu
and settlcable solids.

Ce The discharge shall not contLain 0il or other substar
awounts sufficient to create a visible film or sheen i ...
receiving waters.

d. Samples taken in cowpliance with the monitoring regnise: -
above shall be taken at Outfall 001 prior to discharse o
Wye Street storm scwer.

e. In the ecvent the permittee shall require the use of i
Treatment additives the permittec shall aotify the M -
Water Resources Cownission in accordance with the requisc. cats
of Part II, Section A-1 of NPDLS Permit No. ML 0C02351.

[



2.  Pigal E{{luent Limitations

Duzing the period bepimaing on the cffvclfvc date of this ]
Fond O:ieor wnd lasting wutil the eapiration ot authorization

Lo ler Liis Fiaal Dider, the permittee is authorized to discharge
UL to dorIiTun of soventeca million alac handred thousand
(17,929,007 pallons per Juy cf contact covling water, process
watuer, and nancontact cooling water from Outfuall 002. Such
dischurye shall be limited and monitored by the permitice
as specified below:

Discharge Limitations
vole v (bs/iay) Othrr Limitations
Montuly Daily Monthly bally
A:crace Maximum  Averace  Maximum

Monitorinpg Requirements
Heasurd aent Sample
Frequency Type

3x Weekly

¢ -ides 3x Weekly 24 Rr. Comp.

4 Grecse . No Visible Film Daily visual

Obscrvation

Tempirature Daily Reading
S} 3x Weekly 4 Hr, Comp.
vorel Seepcnided

€aiide 4103(50%6) 8206(18992) 5x Weekly Grab
fx-nia (as N) 1.4 mg/l 2.3 mg/l 3x Weekly 24 ilr, Comp.
Total azal Cunlorire 1.0 mg/1l 1.5 mg/l Daily Grab

Total Lecd

0.6(1.37) 1.25(2.75 Twice Monthly 24 Hr. Comp.

1he tera roniontact cooling water shall mean water used for conling

produce,

viich. does not toae into direct contact with any raw material, intermediate
by-product, waste product, or finished product.

The ;4 chall be within the ranze of 6.0 to 9.5, 907 of the

tize; witnin the rance of 5.0 to 10.0, 95% of the time; within

the raage of 3.0 to 11.0, 99% of the time; within the ranpe

of 2.0 to 12.0, 1002 of the time during a 246 hour period beginning
on e abeut 7:00 a.m. of each dav. 7The pil viall be monitored

as follows: continuous; report the maximum and minimui and
percent of time within each range during the above 24 hour

period.

ite discharge shall not cause excessive foam in the rocciying
wotere. 7Tae discharze shall be essentially free of {loating
and settluable solids.

Thce discharse shall not contain oil or other substances in
4. ounts suijicient to crcate a visible film or sheen on the
receiving waters.

Samnles taken in compliance with the monitoring requircwments
alave shkall be taken at Outfall GO2 prior to discharge to
thi Drtroit Rivar,

Tn (°» ewent the pernittee shall require the use of Water
Trezinont additives, the permittee shall nnrify the Kichizan
Water Hesuurces Comaission in accordance with the requiscments
of Part 11, Section A-1 of NPLES Permit No. MI 00UZ3sl.

3. Final Elllucnl Limitations

During the peried bevinning on the effective date of 5.
Final Ocder and lasting until the expiration of mui:or: ..
wvider this Final Order, the permittec is avthoria. d t. .0 .
up to a makimun of nine million ¢izht headred theas v, oo, o
gallons per day of contact cooling water, process w.l
waste witer from the cell roon, and noncontact cooli R
from Outfall 003. Such discharpe shall be limited an
by the permittee as specified below:

Discharse Limitationms

kg/day (1bs/day)  Other Linitariars b
Ef{luent Honthly Daily Moatily Dutly
Characteristics Average Maximum Averape Maximum Freci:---
Flow, Halbny (McD) Ix Week

Chlorides 3x Weekly

The term moncontact cooling water means water used for cooling .
does not come into direct contact with any rav wmaterial, intermed:z:ie
product, by-product, waste product, or finished product.

a. The pli shall be within the range of 6.0 to 9.5, 90~
time; withiu the range of 6.0 to 11.0, 99% <f the ti-
within the range of 2.0 to 11.0, 100% of the tice dur
24 hour period beg.nning on or abou: 7:00 <. of
The pH shall be monitored as follows: continuons; T
the maximun and_minimum and percent of tiwe witniu e:
during the above 24 hour period.

b. The discharge chall not cause excessive foam in the rocois: -
waters. ‘The discharge shall be essentially free of fle:t
and settlcable solids.

c. The discharge shall not contain ©il or otbher substauaces i"
anountr sufficicnt Lo creote a visible film or shccn (O
receiving walers.

4. 'Samples taken in compliance with the manitoring require— its
above shall be taken at Qutfall 00) prior to dischaige to
the Detroit River.

e, In the cvent the permittce shall requicre the use of '<tur
Treatmenl additives, the permictec shall uwocify the Micai-. o
Watcr Kesources Conmisgion in accerdance with the reguire

of Part II, Scction A-1 of NPDES Permit No. MI 0U02351.

=il

23 Ur,

Cocp.

Comn.
Comp.

lozp.

. 0il & Crease No Visible Film Daily Visues)
Cuuirvation
Temperature Daily Reading
Total suspended
Solids 1481(3266) 2963(6532) Sx Waeelly Crab

Amnonia (as N) 3 e/l 5 mg/l 3x Werllw YT,
Total Copper 1.0 mg/1  Tuice Moottty 24 e,
‘Total Load 0.45(1.0) 0.9(2.0) Twice Moni.ly 24 e,
Total Reaidual Chlorine 1.0 mg/1 1.5 m3/1 Daily Grzd


http://T-t.il

Tiiluent Liritatious

.. Tangl

o-lrotir paricd L:isionins on the eifective date of this

T U..er and lasting uatil Lhe axpiration of suthorization

wntar this Final Order, the perwittee is authorized to discharpe
a naxinuil of two million three hundeed thousand (2,300,000)

gallens por day™® of process water, iuncluding fervic chloride

prosess water frem Outfall 003. Such discharge shall be limited

and monitored by the permittec as specificd below:

Discharge Linitations
v2'cav (1bs/dav)w* QOiher Limitations Monitoring Requirements
Monihly Daily Monthly Daily Measurement  Sample

Averaze  Maximum  Average  Maxirtum Frequency Type
Flov, HB/Day (46D Coutinuous
) :spended

> .ds™ 212(467) 425(934) 35 mg/l 70 mg/l  5x Weekly Grab
co 821(1801) 3x Weekly 24 Hr. Comp.
Amonia {as H) 1.0 mg/1 1.5 mg/l 3x Weekly 26 Hr. Comp.
Total Residual : . .

Chlscine 1.0 mg/1l 1.5 mg/1 Daily Grab
CLL;:iics 3x Weckly 24 Hr. Comp.
Tstal Lcdd' 0.6(1.4) 1.2(2.7) 0.1 w3/l 0.2 ng/l 1vice tlonthly 24 Hr. Comp.
0il 4 Grease No Visible Film Daily Visual

Observatiot
Temparalure Daily Reading

=« Tte above limitarions for Total Suspended Solids may be mndified

to nzt value upon desonstration to the Chief of the Water Quality Division
of gh= Micuigin Departaent of Natural Resources that gross values. are
unattainable due ro technical or economic considerations. Such modification
shs'  “e made in accordance with Part 1I, Section B-4 of NPDES Permit

to 2002281,

*»= xglday (its/day) values are not related to flow volume.

a. The pH shall be within the range of 6.0 to 9.5, 90 of the
tine; vithin the range of 5.0 to 10.0, 95% of the timc; within
the rang> of 3.0 to 11.0, 1007 of the time during a 24 hour
peTiod d:zianing on or about 7:00 a.m. of cach day. The pH
shall e rionitored as follows: continuous - report the maximum
z -3 and percent of time within each range during the
aucve & aour period.

&

b. The discharge shall not cause excessive foam in the receiving
waters. 7ne discharge shall be essentially free of floating
and sectleable solids.

¢. The discharge shtall not cantain oil or other substances in
amounts sufficient to create a visible filw or cheen on the
Teceiving waters.

d. Sa=rlcs faken in compliance with the wonitoring requircments
above shall be taken at Outfall GO prior to nixing wilh efilusnt
from the wyandolin-Wayne waste water treatuwenc plant.

Characteristic

& Winal Féflunar Timitatiane ~ Tara) Ch)nride Loadine

During the period beginniag on the effective date of ti.°

Final Ocder and lasting until the expiration of auth:..- .2
under this Final Ouder, (he permittee 15 authorized te o0 - oge
contact cooling water, bharoacstric condenser water, aorie © L
cooling water .\d process water from Qutfalls 001, C.J, © 7,

and 005. Such discharges shall be limited and monitorca 1

the permittee as specified below:

Discharge Linitations
Effluent ku/day

(!nﬁ/da") .
Daily Maximum

Total Combined Outfalls 001, 002, 003 and 005:

Chlorides* 227,000(500,000) 3x Vioeuly Calcula:
* The above limitations for chlorides may be modified to a net wv.i.-

upon demonstration to the Chief of the Water Quality Division t
values are unattainable due to tcchnical or economic coasiderat .
Such modification shall be made in accordance with Part II, Sectlica
B-4 of NPDES Permit No. MI 0002381.

1.5V e8

6. PFinal Effluent Limitations

During the peried beginning on the effective date of «*7-

.

Final Order and lasting until the expiration of ac
under this Final Order, the jermittes is sutharizos
up to & maximuwa of ten willion (10,003,000) gallous ¢

e

of noncoutact cooling water, baro-otric coundciser wator o
process water {rom OGutfall 006. Such discharge shall bo czed

and monitored by the permittee as specificd beiow:

Discharpe Liritarions
kg /day (1bs/day)* Other Linttations Menito-i-

Effluent Monthly Daily Nontuly Duily Heaour
Chatacteristic Averape Maximum  Average  Maximua Frecouoo o
Flow, H3/Day (MeD) . 3x Waeuir
BOD, 661(1457) 962(2133) . Ix leclly 2% Hz. Comp.
CcoD ' 3x Weakly 24 Lr. Coup.
Total Suspended 173(380) 259(570)

Solids {net) (net) 3x Weekly 25 Hr. Cozp.
Chlorides 4000(8300)

(net) 3x Wealdy T4 Hr. Comp.

Anwonia (unionized) 0.2 mg/l 3x Weelly Srah
Total Residual Chlorine 0.5 mg/1 3x Weekily Srud
Phenol 4.5(10) 0.2 wg/l 3x Weelly 24 Hr. Coup.
Sulfide . Weekly 24 Hr. Ceap.

Temperature 3x Weekly Fraling

0il & Grease No Visible Filn Daily Visual

Coicrvatioa
Total Ziac 1.0 wg/1  Twice Moathiy 24 Lir. Comp,

*  kg/day (lbe/day) values are not relateo to the [low voluame.



. T
2. Tl pil ehall be within the range of 6.0 tu”‘J.S, 920% q( the . N
i ttin the vaase ot 5.0 to L0.0, 1607 of the time during

¢ soried berianiag ua or about 7:u0 a.m, of each day. VARMMETER LINITS
T operie .;-iwrul-'"s follows: comtinums = Teport Wellhecad Pressure (Noue act)
Sodas A h - - —ee e = - t
. “pimea and perceat of time within cach range .
e ey vV v low Rate s T
e ahove 24 hour pericd. ¥ e !
Lo - i . Cr o ee i
b inclh.rce sh1ll not cause cxcessive foam in the receiviug Flou Total HMonthly KRG/ fhise day
. GLT e SRk i .
f T ischarge si ssentiolly {ree of {loating .
waters. lu-ixdln‘x--_‘;:e shall be ¢ ally Tolal Suspended Solids Weekly Fr3000 L.t (Grad
and sctticable solras.
. . ) : The disposal to the dcep well is limited to currently authorized Jischarges.
- isctary oil or other substances in 3 tly vizod Jischarg
c. r.e dxsc\...._,:(.: fhall not CZ::a:“visib\c film or sheen on the Any new discliarpes to the deep well shall be done in accordance wic..
a=ounts suliicieat to cre Part II~A-1 of KIDES Perwit No. MI 0002331.
receiviag waters. .
X . R . . The above authorization pertains to the deep well disposal units -
R o Yes tetcn i th the monitoring requirements : ” . e *pos -
g. S'J phsbt“..\cn in ?om?l:ngiif‘;;l 006 prior to discharge to permitted by the Geolorical Survey Division of the Michigan Depait ...:
8ot & na.é be‘ taken a of Natural Resources.
Hunguagon Creck.
Mincral Well Permit No. Well oo
7. Iatake Monitoring Requirements Bell fo-
Dirirg the period beginaing on the effcctive date of this : gzg:;gg:ggz ) :’::g[:z
Finaluorder znd lasting until the expiration of authorization 047-736-852 15_077
vacer this Final Order, the permittee shall nonitor the intake . N
as specified below: Reporting Requircuents for Deap Well Discosal
tonitoring lequiremiats . . . . .
Termonte st Soaple ‘The permittee shall comply with the folleaing vepastinn in 2.cor oo
‘ i K 2r € TDES Perait X ; 02351, Schedole
] L Frequeac Type_ with .thc schedule uader € of NIUDES Pervait No.o ¥l 00025351, Scheloly
ro ristic ~EEREL Compliance ~ Dcep Well Disposal.
- Weekly 24 Nr. Comp. . . .
E’""S 8. Subwit contingency plans for periods of outsye.
o 2olid 5x lleexly 24 Hr. Conp. .
Tetal Suspeaded 3olids b, Subwit a completed Michigan Discharge Pormit Apnli sad
_ ., 3x Weekly 24 Hr. Comp. a "Wcll and Reservoir Dara on Underground Induuciicl '
Cile ides ) ) Disposal Syscens" form (as approved by the Geol.,;ical 3
3x Weekly 24 Hr. Comp. Division of the Departmeat of Natural Resources) tor i
¢

disposal well to the Chief of the Water Quality Division Ja;eTzieat
. . ; rosal
a Gzonles taken in ccmpliance with the monitoring requirements of Nstural Resources on or before H/A.
stove shall be taken of the inrake afLer initial screcning. 8ia

Review of the discharpe(s) to the deep disposal wall(a) will be
. 3 . : . ; 3 he application. Any modification in the dispo.d. ..
i . ias and Reportivg Requirements for Decp Disposal upon receipt of t pph y mod sp
8. nitations, Yoaitoring and Rep & Req requircments of the permit will be wade in accordance with Part II-..-
wild 4 of NPD&S Perwmit No. M1 0002381,

Bisirairg upna the issuance of this Final Order and lasting
i Afg

Til the esoiration of authorization of this Fisal Guder SECTION B POLLUTION INCIDENT PREVENTION PLAN
U wher e Y ¢ “ N . rwatecs
He popsd w211 dicpose of previously autharized wastewa . ) R .
the ._r’---Fl:?v:(; s’ra:al by m-::mz of disposal wells which shall IT 1S FURTHER ORDERED that Pennwaltc Cdorporation implement the ¢ <
‘thlo_:?j.c'.: Jto'!;?:i and operated in confaTmance wifh the Pollution In:ident Preveation Plan in accurdance with the rollew
r:mt?‘::; of Ui ftinral U.ils Act, dct 315, Public Acts . schedule:
RO e L1i . 426, a5 amended, and
0l 3309 aad AcL 245, Pueblic fcoes of 1425, . _
tie rulas p:or.—.ul;—acéd thercander. The coapany shall subnit 1. West Plant
S Cicf o1 tus Watar Quality bivision and obtuin his ) ]
te (_' ? (('.S, Z:n'in'--'\cy plnnyior petiods of outage of a. Sccoudary Contaiument (Diked Tanks)
i{.,.d»u; v‘.‘cli ;is )osal“b)’&[cm Any outage of the deep well 1.) The Company has submitted and reccived approvai of :
2 G 3 5 *

dicposal systea shall be imncliately reported to the Chi;g aion
cros s : be im : d - ‘ : |
¢f che Water Quality Division antli the Geological Survey Divi 2.) Complote construction by Novesber 1, 196L.
Supctvisar of Waste Disposal Wells. . .

final design, typical of the facilitics to be construcicd.

b.  Spillape Containment (Tank Car and Tank Trailer Building ..
‘ 49 Unloadiog/Loading)
1.} The Company has submitied and received approval of .
finagl design, typical of the facilities te be constructed.

2.) Complcte construction by August 1, 1981,

-~



Spillare Biainage Prevention (Tank Car and Tank Traider Loading/Unloading)
1.V e Company has sebnitted and recvived approval of a

LLiae uloagily LYPLLALl O (DU Jutllstlts LU B¢ colisliucLed,

2.) Conplete construction by October 1, 1981,

In~Process Contale~ent Facilitivs (Sump and Valves)
) itial and aperoval of & fiual acesipgn, typical of

1.) ¢
tiee ta-ilities to be coastructed, by March 1, 1961,

2.) Complete comstruction by June 1, 1982.

Vacuuz Trailer
1.) A vscuum trailer is on site and operational.

Plant

Secondiry Containment (Diked Tanks)

1.} iie Corpany has subuzitted and received approval of a
final decign, typical of the facilities to be coustructed.

Z2.) Corplete construction by August 1, 1981.

Szcondany Spill Prevention (Dry Moats)
1.) 7he Co-sjany has submitted and received approval of a
final design, typical of the facilities to be constructed.

2.) Corplete construction by Hovenber 1, 1981,

w~ai Propram (U('dih:'l ‘Tanks-Plugs)
sahy hus subrnitted ‘and teccived approval of a
firai Jecign, typical of the facilitics to be constructed.

2.) Copicte construction by Octoler 1, 1931,

Spillage Containm:nt (Tauk Trailer Unloading)

1.) : Company has subnitted and received cpproval of final
drsign, typiral of the facilitics to be coaslruvcted.

2.) Cecapicte constructica by Scptermber 1, 1981.

Svillage Druinage Prevention (lank Car and Tank Trailer).
1.) Tre Conpany has submicted and received approval of a
final deaign, typical of the facilities to be constructed.

2.) Coaplete construction by August 1, 1961.
Alternste Coatainsant Progrem (In-Proccss)

1.} Submittal and approvai of a final design, typical of
the facilitios to be ceastructed, by June 1, 1931,

2.) Complete construction by Septenber 1, 1982.
Licuid Ferric Sludge (Defluidizing Pad)

1.7 Subiittal and zpproval of a final design, typical of
the facilitics to he comstructed, by April 1, 1981,

2.) Coxpletc construction by September 1, 1981,

“Holiter than 14 calendar days follewing any of the dates for oo o0 Lo

ol construction identificd in the above schedule of compliance-, .
Mo sees abiat b able

4 rwit b mntian Af Amenlianca ae A

In the latter case, thn-noLTZ; chall include the cause of non . 1 e

“any remedial actions taken and the projected date for complet:on o.

construction,

IT IS FURTHER Q.DERLD that Pennwalt Corjporation submit projros: 1o, Ls
on or before July 1, 1981, January 1, 1962, July 1, 1982, and Ju.c.

1, 1983 regarding the status of implementation of the Polluticn
Prevention Plan.

I

SECTION C PROCESS WASTEWATER CHARACTERIZATION STUDY

Penuwalt Corporation shall conduct a Process Vastewater Chavact.r.- Li.n

Study in accordance with Attachment “A" hereto in accordance witi
following:

1. Submit an approvable schedule to impleucnt the Waste
Characterization Study, Attachment “A' to the Chief ¢ Lot
Water Quality Division oa or before July 31, 1980. iae C.-navy
has submitted a schedule which is under veview.

2. Submit a listing of parametcrs by process, for vhich ono-
procedurcs are currently not available, to the Clhiel F-
Water Quzlity Division on or befove July 31, 1980. uc 0 . pany
bas subitted this listing.

3. Submit #n approvable datailcd analytical pluCL_‘lL Do
pararctor ideorified in 2. glove to tie Chisl ¢f LA
Quality bivision by date of cntry of this Final
us provided in 4. below. ke analytical procedurcs .
by the Chiel of the Water Quality Divisica shall be wi !
in the provess wastewater chavacterization studv. Too oo .y
hag sulwnitted a proposed aralytical proceduve for th: 'L ¢
alkylaunivnes through di-n-butylanine which is under 1oy ...

b, Where analytical proceduires cannot be dew 'oped
the Cowpany chall subait detailced docuns _ion
to devclop such procedure(s) and a prope  for

rescarch to accomplish same, including an iapleient.t .
to the Chief of the Water Quality Division on or befor
28, 1981. Any additional rescarch to davelop analyilc
wust receive tha approval of the Chief of the Water ¢

Division. Termination of aLtempts to develop analytiial Tileaares

must receive Lue approval of the Chief of the Woter Joolis)
Division.

5. Subnit a progress report to the Chief of the Water Q..lot~
Division detailing the actions the Compray has taken to ¢ v
with this scction. Said report shail be submitted by wo l.ocer
than Fcbruary 28, 1981.

6. Submit the rcsults of the Process Wastcwater Characturic:ii'n
Study to the Chief of the Water Quality Division on or Lo, .cue
April 30, 1981.

SECTION D - CONCLUS LON

IT IS AGKEED that the entry of this Final Order is in settl;r nt fov
violations of NPDES Permit No. MI 0002381 aad Fiual Ovder oi ..
F.0. 1931. The entry of this Final Order completes the Comphn'
under the Final Order -o. 1931 and supzrcedes and rescinds Final Gieox
No. 1931,

ijalloas
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. e B der is entered Q Of _ L
[T cees that but for this Final Ouder, the Company ‘hlf-:l::\(frfli l:.i?f.:cJJTT.—T:T%%%?gﬁz%vl—?“lth—--T.:——-d;' PR,
TRt he mebioee s vhe credd nensbre neavisions arevided by Lo for “}‘L;r‘hﬂnnr\mfut of Hatural Resources and shall expire Joly 1, 1 I,
14 - Company to be ia full compliance with the terms aad "l"l R 1|;Lhulri7ulinn-’- Lo discharge pursnant o Sectivn 4 of this Fre:t
& : S lrod e S DIO2IEL and Fiaal order of Abatea:nt U:dr; uhull'u;piru upou final action by the Water Rerougces €o
: we sl G pration and the Poparteent heraby apree on ﬁeunutlt Cotpurativn's appli-aticn dated Hovember 30, 1972 fu aace
¢ s SiE - ocited disanes paid on Ovivler 10, 1977, and the f NrpeLs "r\mitlﬂn. MI 0002381, The Cuimsission and the Departe v
b Sl nen sis podd parsuaat to Fiaal Order Bo. 1931 tetaling ' int;iu Sn;igdiclion Lo @' (y this Ovder or enter such furthar OiuoTa
$ Dineleding 2 $30,000 Gccenpanying this scttlenent, the o . .
Lol ANeve repiosentiag a pavieat o¥ $303,000, cunﬁLiLu;c tuir as the fact and circumstances way warrdut
s . orothe Sheve alleged violations awl completely satisfly the AR AT S [ . 3 ESQURCLS COLt1SSIon
Com - s osiigztions uader F?nal Ordur of Abnrumcn; Ko, {931. Tﬁis PENMWALT CORPORATLON WATER RES
soll ¢ is aot a releaze or waiver of liability for enviroumesntal
¢ or 1¢iource impairment that has or may result frow past, curreat r’j) ¢ . /’7 4 .
or nre Ca-nany operation. BY: W SW BY: /‘[:fo) T R e\
: ) Robert J. CWrcl‘.:ine
Gz gE Robert §. Custer . Executive Sccretary
for falliuz: to ceoply with the conditions of this Final Order: Vice President — Chemicals ,
. ; . pated: _2-11-¥\ Dated: J- 26 I
1. r those doys beyoad tihe date of entry of this Order, until
3 1961, any discharges from Outfalls 002, 003, (D5 . .
,that ;rc {n violat%on of the final cffl&cnt 1imit;Lionn ' Approved as to Substances

for t?n respes:ivc outfal}s specified hcrein‘-$2,000 per day. MICULGAN DEPARTMENT OF NATURAL MICHIGAN DEPART:CNT COF NATULAL

Any pd excursions of 15 minutes or less duration shall not RESOURCES RESOURCES

be subicct to this $2,000 per day payment provision. All

cxc?r;ions. how:ver, arc subject to appropriate enforcement ] Howard A. Tanner, Director Environmental Enforcement Dinlziod

actiin. ) .

1521 the Compary shall notify the Department of
e in weitiug for each acy since the date of
v Ureer fer vhich the §2,000 is payable wadar

i : 0ilide o the tireslor
ceezien ut this Ocdery and the Cumpany chall contemporancously <

ay sucn ansunts (L{ any) then accrued Lo the Statce.

Dated: fm «glo

3. A violation ol the final ¢ffluent linmitztions for Outfz)ls
’

- . . . ved as to Form:
€2, 0.3, U5, ov (L6 aftrr the date of entry of this Order Appro

is a vx?}a(xou Qf tiils Final Orqcr. The State may seek olper Frank J. Kelley

and furiver relicf for woncorpliunce conducted after any final Attorncy General
cospliance date specifiod in this Ovdex. orney

welt Corpacation is hereby put on Hotice by this Commission that

Comoterial Ziilute to conply with this Ulnal Crder may result in prompt

. o : f . RY3 B =

e Litoaction. A vxulagxoq of any dase in any of the schLdu}cl Astiotont Atiorac

of cooplicrce specified herein is a violation of the Total Order.
L. . . . . . . : abruueny T )Qk
ting in tiuis Order is intended to or shall deprive Pennwalt Corporation Dated F.L J Qh )

cw Tignl or puiviloge fo peliticn the Water Rosources Cormiscion
or cucth otiher autliority as may be appropriate for review of any matters
relating to this Final Order.
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9 I.e 2 - s .
N LUt te e H e water
Deter~tne 2-out. guncrated
L thifvyrea pur day
1 thicurea -
butyl thivvrea
hydregen sulfide
‘A=ine) | T, i a 2
. ] pt grab 1 grab every 8ir/batch 5 days* Stripper Stripper
(3146) (3149)
pit couposite continuous 24~hr. 5 dayst Stripperd) Stipper 2
2—cnia (3146) (3146)
aluylaminesh® measure
alkznolaminasha
’
* For cach product tun <e-cnding on preduction schedule. For Fach product run for less than a § day period,
ronizoring will be concucted in accordance with the above durlng each day of production.
k*The spec..fc alkylacincs or alkanolamines to be analyzed for wiil be deterninzd by the rroduct being run,
{Alkylazines) R
FE grad 3 grabs/24-hr. $ days* Stripper Stripper
{3546) (3545) ~2asure
ok cozposite continuous 24-hr 5 days# Stripper Stripper
(3546) (3546) re2sura
2—onfa

alkylaxtinashaa

RIS IR
a3 n oo

e

~

wech .

{(Sulfl es)

oo O.s .
[ e B IS Wre ¥

a -
Y
[

Std. ltet icds

Std. Met
Std. Mer cis

ASTM (&= ne
gr up)
G.C./p.d

(Individ 21 a=ines)

Std. Met ods
Std. Yet! cés

Std. Yetl ods

ASTY (A= re grour)
G.C./p.a.

(Irdivid. 3l azires) -

* For each arcduct run denending on production schedule. For each product run for less than a day-period, moritoring wiil be

ccrducted 1a zccordance with the above during each day of praduction.
*hkihe spraific aliylsni=os to be snalvzed for will be determinad by the preduct beZng rua.

d) Wastestrean from stripper 3166 dischazged enly during vacuun dis:ill'ation

Tun

SR R mlveed Ge e fanoen

rion Sampling Flow Ee=. Methods
258 variadle Sa=ple Tyre Yoaitoring Frequency Dura e it
i=d 11 q grab 3 grads/8 hr J events $23 Manhole* #28 Manhole* Std. Methels
ndothz 7 .
retd) {equally spaced) 23 M2 le* #28 Manliolex Std. Methcls
EH coczosite continuous 24~hr. 3 days #23 Manhole G.;‘_.ﬁp.:.
furan e imd
enZothall acid oig Sitne s
20D,
’ FAQ Ve - Nt pR Std. Motheis
Dibutyl PR grad 3 gradbs/12 hr. 1 events ¢28 Manhale® #28 Manhole td., NMett
thicures (equally spaced) . N cg. sesne
chxc,.c._)?ﬁ corposite con:inuzus 24-hr. 3 days #28 llanhole® #23 Manhcle g.\d'./;ea‘a. 19
didutylthiourea C.C./p.d.
cazben disulfide G.C./p.4d.
putylenine §td. Methels
ayaragen sulfide ) feureide:)
#7:1ot plant to Ye shurdcen during this test and dlock off upstreaz flow into Manhole 29,
(Alkanolanines) L4146 topse Std. Matheds
a ~he* L] L4146 Stripper 146 Srripper
pH grad 1 grab evary 8 hr/24~hr 3 Qay p O f
o4 : Vaee je: Std. Machcds
pY grab 1 grab every 8 hr/l4~hr¥ 3 days Nac jet Ss:.Jc:zlc- (attom
{Jesign ¢ .
- 44145 Stripper 44146 Str Srd, Moth. ds
corposite continuous 24-hr* 3 days 4414 ? paiue s e fan
S.C./p.dy
Taatk G.ou/pad.
o .C./p.d.
ne cc:d\:“" G.Cc./p
’ fio 4 Vae {et szd.Methe o
compasite continugus 2%-hr# 3 days Voe Jet E-_(‘t.J:.:L'u'..‘TfNI AN
Jeane dota) GO0,
GGl
G.Culpd
: T : B N M 1 Lolas )
: Al 2o rra b analarel fom vt by the prodect heiag run



prosphorys - total
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.
Wisting Trovoeazy  Lralita

Fleu o0,

Lacatio-

Caandotrre

wenhiings

2
>

~

w

1 Later
rore grebs will be collected

[V
doabide
FGalur 2

pi grab ) 5rab every 8 hr/day 3 days 4531 vac jet 4’5351 vic let Std.Yethi ds
meastra
pH cerposite centinuous 24-hr. 3 deys 4531 Vac jet 4331 Vac et Std.Yeth ds
tricthylanine T rmrasure G.C./p.d
triothylasre oxide G.C./p.d
diethyihydrexylanine G.C./p.d
pi grab 1 greb/wash cycle 3 days 4522 & 4553 4522 § 453 St2.’etheds
triethylanire Vash receivers Wash raceivers G.C./p.d
triethylamir2 oxide meter G.C./».d
diethylhydraxyianine G.C./n.d
grosphorous - total Std.ethi os
“ethane Sulfonyl pH grabd 1 grab during 3 events 4659 KHCY 4659 ©Cl Std.eth ¢s
chloride ard, KCY trailer loading Scrubber Scrutber Sta.Methids
rathane Sulfonic maasure (titration)
acid) .
pH grab T orab during 3 events 4659 HC1 4659 sC1 Std.leth ¢s
HCY nermal venting Scrubber Scrubser StZ.Meth ds
w/o trailer loading measure titration)
pH composite continuous 24-hr 1 day 4659 HC1 4659 HC1 Std.Yeth ¢s
HC1 Scrubber Scrubter Std.¥ath ds
rneasura (titratitn)
FH grab 1 grab every 8 hr. 1 day 4532 Yac Jet 4632 vac Jet Std.Xethi ds
. feasyre
PH comppsite cortinuous 24-hre 3 days 4632 Vac jet 4632 Vac jet Std.lethc ds
rcethylmercaptan measure G.C./p.¢
chiorine Sté.¥athids
retrane suifenyl G.C./p.d
chioride
zess Varlable Saople Type Monitoring Frequency Duration Sampling Flow Zet. Yezhods
Location Location
Zent'd, pR grad 1 grab every 8 hr 1 day 4628 Condenser 4628 Conlonger Std.Metksds
. (chlorine recycle) Teasure
24 composite continuous 24-hr 3 days 4528 Condenser 4628 Conienser . Sed. Metods
chlorine’ measure Std.Metk rds
rathyl mercastan G.C./p.d.
~:thane sulfonyl chloride . G.C./p.d.
rethane sullenic acid G.C./p.¢.
(Alkanolanines) pH grab 1 grab every 8 hr 3 days 4765 Scripper 4765 Stzigzper ~:2Meth ods
neasure
PR composite continuous 24-hr 3 days © 4765 Stripper 4765 Surippar Sz Meathds
alkylamines* : . neasure G.C./p.c.
aivranolanizes® G.C./p.¢.
cthylene onliceh® G.C./p.c.
or *speclifie alkyl a1 alkanol am{nes to he analyzed are
prapylcne oxide*® determined by anine co-paign being run
* pither cthylens oxide or propylenc oxide G.C./».d.
will be analyzed cepending on zrine campaigo being run
pH grad 1 grab every 3 hr 3 days Vae jet Vac et Std.Methis
Est. calculation
(destsn data)
pH corposite continuous 24-hr 3 days Vac ject Vae jot Std. Metcds
alkylamtnenk [st.coleulation G.C./p.¢.
alkanolartnce? * speelfte alkyl and alkanol amines ro be analyzed are (evsizn dara) G.C./p.d.
cthylene ox!dohh dezermined by anine comcaina bedng rom G.C./p.d.
or *egdliher ethvlene oxid: or propylene oxide
propylene oxideh® will be canalyzed deponding on G.C./p.d

11t Plany
h
.t 11tlon

pi grad

i corpoaite

c zpalna being run,

1 ycab cvery 8 heurd 3 days 4282 vac Jet
¢ it lnuous 24 hy. 3 days 4282 Vac jer
Loecedlte Wil amd 2T el calnes Loohe el

U e dertereined -

5td. Moo .ods

fedhetk da
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Cop. e .

R i

: LY v ! R O S [ ¢ . - " ~ - -
T
" RO oot L iz 3L K -
Crloy i ) B :
%170 .
tricthyla=in
ca:von dinciilde
toluene
Ycpnac N3 uitra
gl grab 1 per filter cycle 2 evenls Filter Measure w
(3 par Hatch) (wactwater) woter vo
r4 corpoanite contincous, 1 per J events Filter Measure w2zl
=cnoethannlanine 1caction batch (wastewater) vaser woiume
zine .
% formylazcd 4870
£870
triethylaninag
carbon diculfide
. toluene
Punnac N3 Ultra
deeyl
1fide pR com-asite continuous, 1 per 3 events 4828 Yac Jet 4282 Ve Jet Std.Net 0l
brorine during charging batch neter Std.llat :cds
hexadecyl-
cercaptan G.C./p. L.
rH cozposite continuous, 1 per batch 3 events 4280 Vac jet 4230 Tac jet Std. et .ods
HBE : meter Std.let 10ds
hexadecyl mercaptan G.C./p. L.
hexadecyl disulflde Lnknown
broaine . Scd.Met icds
pd composite continuous, 1 per 3 ever:s 42100 Reector 42100 Rezeter Szd.Met 10ds
batch (Water layer) (water iaver)
hexadeeyl d!sulfide measuze volume Unkaowm
hexadecyl meccaptan G.C./p. 1.
. lsr Std.Met :ods
breaine Std.Met iwcls
58 Variable Saaple Type lMcaltoring Frequency Puration Sam>ling Flow Est. ¥ethods
Location Locatisn
N3 oH grad evary 3 hrs. during 3 events 4232 Vac jet 4282 Vac fet S$:d. Metlods
s:irippiag operation neter
ot Plant)
.
?H composite continuous, 1 per 3 events 4282 vae jet 42382 Vac ‘et sxd.Matheds
géirethylanlna bazch | meter G.C./p.d.
dicthylanmine G.C./p.d.
d'.h.u:ylar‘:\‘.nc G.C./p.d.
Ec:—:cn d.s.-..-lfidn G.C./p.d.
.or—:ldeh;ce- ¢.C./p.d.
Pearac Part A Unknowm
hydrogen Ciscifide ste.Metheds
= NB RS grad evary 3 hrs. during 3 events 4232 Vac Jet 4282 vac jet Std. Motlods
sicipping operatiecn zeter
3 pli cooposite continuous, 1 per 3 events 4282 Vac jet 4282 Vac jet std.Methe is
. alrcthylazine tacch meter G.C./p.d.
ilot Plant) dihutylamice c
! ! i ¢.C./p.d.
carben dirulfide G.C./p.d.
f.c?-.nlchydc G.C./p.d.
“n..ourca G.C./p.4.
Lvlrogen dirvlfide Std.Methels
.Pcanac Parc B Laknown
Tous
lydroxvlanine
Siitiea el grad 1 every 8 hrs/24hrs 3 days 4222 va~ jet 4282 Vag jot tdMothe is
tot Tlant) meter
il . corposite continuous 24 hour 3 days 4232 vee Jet 4282 Vacs jee Std.Methels
meter
A6 sThydroxyl o
¢ .C./p.d.
G yla=toe C.0/pud.
R h rrab of 1 our bateh 3 tatches Serubler 124,14.2 Sorubhe- 124 M sed, Metdhols

spont hatch

Medsulv ot e




o sl Ty Titoring Tresney Dorstien Tovating
S el e Iacatian
_’ " ' R o . T T T e
i tylaminas T Ceu diry day e [ A PR O
orinoemyl .lenol
Rl e corposite contin 2?‘;)3
- aLimous, 2 . Loled.
- 1 ;r druraing day days Serutber 124.14.1 Zcrtiucr 124.18.0  5i¢.vingds
seter Siom “G.C./p. 4.
TTAZKYINT A Continued
Pernwalt Corp. - wvardatic Plant - Monito-ing Fa-—at fcr Characterization
of Naste water from ll2asheuts of Processes Diss-arcing to 006 Qutfall
111 veriable Sample Type M:onitoring Kashaut Curation Sampliirg Flow Est. Mathods
Frequency Frequency Lccation Location
"~y Ph2n0i) i'0 discherga quring washout
21 t-“omyl Poly- od grab cer washcut 1 per year 1 event 2030 Reacter Measure* Std.Vetheds
sulfide) t-ranyl mercentan volume G.2./p.4
t-rcnyl pelysulfide Lrknewn
‘Alkylanines) pH grab 1 each 8 hrs. 12-15 per yr. 1 event/ 21101 Stripzar 21101 Strippe- Std. Mathols
during washout carmpaign reasure
pH composite co~*inuous during 12-15 per yr. 1 event/ 21101 Strip-2r 21101 Strigre s Std. Malh-ls
rrmonia washout carpaign reasure Std. Matkris
Rlkylaminas* G.C./p.¢
pH grab 1 eich 8 hrs. 12-15 per yr. 1 event/ 21281 Stricrer 21231 Stripre St3.¥atho
¢uring washcut campaign measure
pH composite ccntinuous during 12-15 per yr. 1 event/ 21281 Strir-ar 21281 Stripre+ Std.Metr:.s
fazonia wcshout campaign measure Std.Netk: 5
Alzylamines* G.C./p.c.
*7he specific atkylanines Lo be 2nalyzed for will be determined
by tne spocific anire being rua.
{Vullaes) fo discharge during washout
1Diathyl pit grab 1 per washout 1 per 2 yrs. 1 event 2603 Reactor 2603 Reactor Std.¥ethocs
Thigures £thylamine raasure 2.C./p.e
Ticthyl Thinwrea . G.C./p.d.
Carian Dis Y7 ide G.C./c.d.
Srd.nothods

itydregen Suiid



o r. - < P ; ! 4 LIV
Ilie aer,islle oo T2 il pur oyt Uvent LT
2 Jrom 200) LAN - DN
a=tne 1 froa 2202 C.7./».¢8
1 Thicurwa . G.7.0ip.2.
71 ihleur:a C.z./p.0,
byl Butyl surea G.C./p.¢
ydrogzen Sulflle Szdulleth -
L {A=!ne Tazch) PR grab every 8 hrs. 12 per year 1 event/ 3146 Stripper 3145 Stripper S:4.lethcoz

(Sistillazion) during cleanout cazpaign seasure
pH composite econtinuous durlng 12 per year 1 cveat/ 3146 Strioner 3146 Stripper S:

A-—onia ¢licanout campaign S225ure $-
A'kylazinec® G.
Alranolanincsh C.

*The specific alkylaszines and alkanolamires to be analyzed

f.r will be deternined by the product being rua,
> (Alkylamines) pd composite continuous during 8 per year 1 event/ 3546 Stripper 3546 Stripper S:4.Methecs

Arronia ’ cleanout caTpaign ceasure Std.Methess
Alkylanines#® G.C./p.d.

*e specific alkylamines to be analyzed for will be determined

by the product being run.

(Zadothall Acid) pH composite 2 grabs per washout ) per year 1 event 3810 Crystallfzer 3810 Crystal- S:d.Methods
Furan lizer G.C./p.¢.
tndothall Acid weter G.c./p.d.
BCD §z2.Methzols

5
f
P
cess Variable Sample Type Yonitoring washout Duration Sampling Filow Est, ‘ethods
Frejuency Freq:ency Location Location

{2iburyl R conposite 2 crabs per washout 3 per yecar 1 evart 3800 Reactos 3830 Reactor td.llathels

Triourca) Bibutyl Thiourea reter .C./p.d.
Czrbon Disuliide WS /p.dl

WC.u/p.d.
jrdMatheds
{Alkanolamines) pH composite continuous during 18 per yecr 1 event/ 44146 Stripper 44146 Stripper S:id.lMethodls
Alkyla-ines* washout campaiga measure .C./2.d.
hlkznolaainesk C./p.d.
Srhylene Cxilaw 3.0 /p 8
Ifropylene Oxide¥ 3.Cu/pd.
*The specifiec alkylamines, alkanolaci ethylene oxide, or
prcpylene oxide to e analyzed feor will bé determined by the
product beilng run.
ylhydroxyl- pil grab 1 per washout 1 per year 1 event 4520 Reactor 4520 Reactor s:d.Metheds
Trlethyliomi-2 cater H - -
Triethylanira Oxide .800p.d.
Clcthylhydrenylanine 3.8 /p.d.
Plicsphorus - total std.Methads

Methane Sulfonyl pH cocposite continuous during 2 per year 1 event 4624 Acid Stripper 4624 Acid

Crlertde and Chlorine wosiiout Seripper

2thane Sulfonie et measure

(heid) li2thane Sulfonie '

Actd
ni composite 2 srads per washout 2 per year 1 cvent 46115 Acid Tank 46115 Actd
Chierine tank measure
ol

-thare Sullante
Actd



http://lkanolar.lr.es

S lurine
2ol
Vothane Solfanie

foid
'ethene S feayl
Chiaride
pH composfte cantinuous during 4 per yr. 1 avent 4693 Cooicr 4593 Cealer
Chlorire washout ' reasyre
HCY
"athane Sulfenle
/cid
Fattane Sulfeonyl
Chlorida
:7 (Alkarolaminas) pH compostte. cantinuous during 18 rer yr. .Y event/ 4765 Stripzer 4765 Stripzer Std.Yethsds
Alkylanires* wishout campaign reasure 5.C./p.¢.
Aikanoleri-as* : 6.C./p.d.
Lihylene Cxide* G.C./p.¢.
Propylene Oxice® G.C./p.d.
*Tre specific atkylavines, alkanolanines, and ethylene oxide or propylene oxide to be analyzed
fo- will be deternired by the product being run. .
2ilot plant
Satch Tistillatfon  pH grab 1 per washout 10 per yr. 1 event/ 4260 stin 4260 Still  Std.¥ethods
Alkylanmines* ' campaign measure 6.C./p.d.
Alkanolaninas* 5.C./p.d.
zess Variable Sample Type ‘Fenitoring Frequency  washout - Sampling Flow Est.
Frequency Juration Location Lozation Vethsds
2t Plant
1tz Distiliation pH compasite caatinuous during 10 per yr. 1 event/ 4270 & 4277 3273 & 4271 Std Matkads
{Cent't.) Rleylamines™ W shout ) campaign Receivers Recaivers 3.C./0.d.
Alkanalamines? Taasyre G.C./p.d.
*Tha specific ;ikyfanires ard Alkanclemines te be analiyzed
for will be determined by the produzt beirg run.
“2rnnac K8 Uitra pH ‘corposite 1 grab fren 4218 1 per yr. 1 event 4218 Reac>r 4218, s2iC1, <td.Matheds
Moncethanolanine 1 grab frew 42100 42100 Reactc- 42116, ¢2325 G.C./p.d.
2 grabs fraon 42116 42116 Rec2iver 42146 mais.re A.A. Specind
2 grabs from 42106 42106 Reactor (Rl N
? 2 grass frem 42146 42146 Recaiyer
Trizthyla=iae
Cer.on Disulfide
Toluene
Pzrnac N3 Ultra
Pennac K3 Ulira grab of 1 paer washout 1 per year 1 event Rotary Vac.Filter Rotary Vac. Urkaown
Liquid Layer Filter raasue
wnac N8 greh of 1 per washout 1 per 2 yrs. . 1 eveat 42100 Reactc= & 42100 Raactor Std. Methods
accurulated 42103 Rerzozr 42104 Reactor G.C./»n.d.
wash waters measure G.C./p.d.
G.C./0.¢.
Carbon Disulfide G.C./p.4g.
Fermaldehyy G.C./¢.d.
- Yhinurea G.C./».¢.
Folragen Soilide Stdltatheds
e Part A LIRTCa
. Lakrown



one washout for each diffarent preduct group will be

morieo-ad,

was-cut will te monitorcd.

It is not irtenced to indicate that each

Frocess Variable Sample Type NMcnitoring Frequency  Washout Duration Sampling Flew Est. Nethods
L Frequency Location - Location
Filot Plart (Con‘t.)
¢« Hexac2:yl pH grab of 1 per washout 1 per yezr 1 event 42100 Reactcr & 42100 Reactor Sig.Meth::
Disulfice Eromine accumulated 42106 Reactor 842106 Reactor S:2
- Har vash waters measure
Hexadecyl
Mercaptian 6.C./p.d.
Hexacecyl
Disulfice
PH composite eontinuous during . 1 per yeer 1 event 4280 vac.Jet 4280 Vac.jet  Std.l'etnc
Br9m1ne washout . - meter Std.¥etno:z
Anhydrous 3] grab of i per washout 1 per ye:- 1 event 4247 Receivar 4247 Recefver SiZ.l'et-o.
Diethyihydrocyl- Diethylhyd~2xyl- accumulated measure 6.C./p.c.
anine Distilietion amine wash waters
Diethylamira G.Cc./p.d.
KOTE: The ierm ") event/campaica™ s intended to indicate that
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4655 BIDDLE AVENUE, WYANDOTTE, MICHIGAN 48192 . (313) 285-9200

rebruary 18, 1981

Mr. Robert J. Courchaine

Chief, Water Division
Department of Natural Resources
Stevens T. Mason Building

Box 30028

Lansing, MI 48909

Dear Mr. Courchaine:

As part of the requirements of Section C, Process Waste Characterization
Study, of Pennwalt's Final Order of Abatement, a detailed procedure used
for the characterization of Process 45 - Triethylamine oxide/Diethylhy-
droyxlamine, is attached.

A liquid chromatographic method for the analysis of hexadecyl mercaptan
and the corresponding disulfide is nearly complete, with the exception of
a few minor details.

Since this product is made very infrequently, we are confident that we
will have a fully completed method available by the end of the second
quarter for the next projected production run.

Attempts at development of a method for Methane Sulfonyl Chloride and
Methane Sulfonic Acid have not been nearly as successful. To date, we
have been unable to obtain consistent results using the same technology
that has been so successful for amines and their derivatives.

These two compounds are so highly polar and acidic that the gas chroma-
tography-purge and trap system utilized for much of the work during the

study has so far been unsuccessful.

Liquid chromatography is also complicated by the fact that neither the
Methane Sulfonic Acid or the Methane Sulfonyl Chloride is ultra violet
active; the use of refractive index detection is both insensitive at
the desired levels and unreliable.

; ‘\J"J .
v

FES20 195!
oT1E- MOUILLEE S.GA,
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Mr. Robert J. Courc .ine . NT NG 7/
Chief, Water Division AT ACHME NT
Department of Natural Resources -2- x QR

We are currently experimenting with the 1iquid chromatography of aromatic
amine derivatives of Methane Sulfonic Acid and Methane Sulfonyl Chloride,
using ion exchange separation techniques, combined with an ultraviolet
detector. The results, so far, have been encouraging. We will keep you
advised of our progress.

Sincerely,

PENNWALT CORPORATION

\

. E. Rhodes
Manager, Technical Department

cc: Paul Zugger
David Batchelor
Roy Schrameck



All AVHME vl mMu 7/
3 QFE /Y
GC .OCEDURE FOR DIETHYLHYDROXYLAM.. _ IN WATER -

SCOPE:

To analyze waste water for DEHA and/or its decomposition products to the lppm
Tevel.

APPARATUS:

A CDS (Chemical Data Systems) model 310 trapping concentrator (fitted with
their desorber and standard traps) with necessary hardware to mate to the

GC used.
GC
Perkin Elmer Sigma I system fitted for on column injection using a 1/4" glass
column with split disector flow to FID and NPD. Carrier gas used - Helium
at 75 psigq.
GC COLUMN
Glass 6 feet x 2mm ID
Chromosorb 102 with 7% Triton x 305 and 0.5% KOH (80-100 Mesh)
Syringe: Hamilton CR 700-200
PROCEDURE:

The CDS 310 is mated to the Sigma I by a 2" x 1/8" to 1/16" ss connector. It
replaces the GC septum retaining nut, and is connected to the CDS 310 valve
assembly discharge with a 1/8" Swagelok tube fitting. Follow the CDS manual
for set up of necessary piping of carrier gas and air supply. The CDS system
will control the carrier gas.

Set up the GC with the 6 ft. glass column specified above so the column will
extend all the way through the GC injection port and seat against a septum
inside the CDS connecting adaptor. The CDS parameters are as follows:

Carrier gas 30ml/min. at 75 psig

Desorber flow 40ml/min.

Desorber Temperature - 200°C - Heat 5 minutes - Cool 8 minutes

*Valve Temperature 200°C (approximately)
*CAUTION (refer to the manual on valve operating procedures)

Tfap temperature - 200°C - 8 minutes



ATf AGHME NT NO/

GC PROCEDURE FOR DIETH..HYDROXYLAMINE  Q.F Y
IN WATER -2- :

PROCEDURE (continued)

The Sigma I system procedure is Method #2 (see Attachment #1) and is used
with a dual detection arrangement using a detector splitter 50/50 to the FID

and NPD.

The column and trap system must be conditioned with repeated injections of the
cleanest water obtainable. Use 2ul of water direct through the CDS "column
injection port" until a reproducible scan is obtained. (See Attachment #2).

To condition the traps and desorber chamber, inject 10ul of water directly into
the desorber chamber and heat for 5 minutes onto trap and cool 8 minutes. (The
more water injected the longer the heat and cool cycle will have to be). The
trap is then heated for about 6 to 8 minutes at 200°C backflushing onto the

column.

Repeat runs until a consistent scan similar to Attachment #3 is obtained. A
new column may take two or three days to condition.

Once a good blank run has been obtained, a sample run is first made using 2ul of
sample injected directly to the column. Attachment #4 shows a typical scan of a

test solution of 52ppm of a fresh DEHA mix through the CDS trap system. As the
sample ages it will change to a combination of the peaks at 6.48, 7.90 and 8.37.
If the DEHA is about 20-25ppm or less, it will decompose almost completely with
the peak at 6.48 being the only one of measurable amounts. If nothing is
detected, or very low response using 2ul, then inject up to 10 to 20ul into the
desorber and trap system to concentrate and backflush to column.

The method must be calibrated with fresh standards.

BEF:biw
2/17/81



¥ THE 1 PPM LEUEL IN ' "5TE ‘MRTER- 477;9cn/me,u7/ #/

COL-— BLASS &FT 2ZMM ID CHROMOSORB 192 (Fo-/0070:4)
7% TRITON 385 + 9.5%K0H

ATT ACHME NT NG/

L2
LsT2 ' : s QF /8
METHOD 2 )

FMALYZER CONTROL

INJ TEMP . 2@A
DET ZONE 1.2 259 25

ALY TEMP 25

FLOW R.R 39 5

INIT OUEN TEMP, TIME 75 9

TEMP PRATE TIME
223 12.9 8

DATA PROC

STD WT.SNHP WT 1.1098 1.8988 1

FRCTOR, SCALE 1 @ '

TIMES 29.49 9,00 11.19 14.50 327.67 327.57
SENS-DET RRANGE 209 29 .00 2 9 8
UNK.RIR 1.2306 B.908 :

ToL @, naag ¥.4a50 1.0

REF PK a.049 8.a0 h.916 h.o8

STD MAME

ELENT CONTROL

Py
v
—

19

7]

HTTH-CHRRT-DELRAY



ATT ACHME w1 1B 7 - '
£ QF, 15 o

ANAL 1 [DET 1 MET 2 2 FILE a7’

PUN 7 zmMm ID GLASS 6FT C102-242-7-8, 3K0H

SENSITIVITIES 200 28 ,g Vi Bl —@MM'E
— e PR —Bad Y0 Mgt/ AT




1

ﬁefptlez s
/V(// 7”/-41 92‘

: Cool 28 mirzs
///ﬂ(’//?/{ﬂf f_a ﬁﬂll' 7777,
/,:/(4/ &l w2,

AFI ACHME NT NO7
7 OF /5

. —— e s o o m—

END



b [r7 770 )
Sl oS TP it et L Zosot
) £ OF /5
} .
g4 84
4,98
6.48
B
—_ 2.90
= 37
DELA
1 11.17

END
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ANAL 1 DET 1 METH 2 2 FILE 47 maeernn. T RE 5
PUN 2 GLASS 6FT 2MMID DEHA COLUMN

SENSITIVITIES 290 20 2 @;ﬂ/ﬂgﬁ‘_z’bﬂ) |

) BGN ) 7/:/57%//&’////1':4(/%’ — ST A Wefer

Zew/n[a.:/%}/_{ /Sq?idr:/ a/ JERO
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MICHIGAN DERPARTMENT OF NATURAL RESUURCES /gz
7
INTERCIFICE COMMUNICATION

Januvary 14, 1981

T0: - Robert Courchaine, Chief, Water Quality Division

FROM:  Paul Zugger, Chief, Permit Enforcement Branch
Environmental Enforcement DBivision

RE: Proposed Final Order of Abatement
Pennwalt Corporation
Wyandotte, Michigan

4

Based on agreements reached at our meetings on January 5, 1981
and January 9, 1981, I have drafted additional language to be
included in the proposed Final Order of Abatement.

Attached are additional paragraphs which should be inserted

in page two of the proposed Final Orcder in lieu of paragraphs
five through eight of that page of the proposed Final Order

of Abatement. As we discussed, I will be presenting this

matter to the Water Resources Commission on Thursday, January 15,
1981. MWith the Commissions concurrence, I suggest that the
proposed document be placed on public notice and brought to the
Commission for entry at the February meeting.

I feel the proposed Final Order represents a good settlement

and I am hopeful this matter can be resolved promptly through
the entry of this document. .

PZ:dr : -
cc: Jack Bails ' i gy
Stewart Freeman : i,
. .I' "‘ "

. -~ rye—
J o pereren

L e

Frank Baldwin

by
-

JAHY L o™
PJ—E" Mwwikbbl S.G.A.

R Sehvamec K.



VAT
IT IS FURTHER THE LAPRESS FINDING OF FACT of the Water Resources '3
Commission and the Michigan Departucnt of Natural_Resources;, “ .4
that thc pH limitations contained in the'promulgated guide- =~~~
lines for the Inoryenic Chemical industry subcategory are not oo
applicable to the Pennwzlt facilities. Nnei oy, erdh 1207 y
qnd Musa2, ,771

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources
Comission and the Michigan Department of Natural Resources,
that the company continuously measures pH at all its process
wastewater discharges.

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources
Commission and the Michigan Department of Natural Resources,
that the EPA document entitled BACKGROUND DOCUMENT FOR
MODIFICATION OF PH EFFLUENT LIMITATIONS GUICELTNES AND STAMDARDS
FOR POINT SCURCES REQUIREN SY WPDES PERMIT TO TONTTOR CONT INUOUSLY
EFFLUENT PH published Novemter 196U states "pH standards (6.0 -
9.0) wnenever final efflvent pH is required to be measured
continucusly may be beyond the capabilities of BPT and BCT
systems." _ :

L

1T IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources
Commission and the Michigan Department of Natural Resources,
. that, as evidenced by the company's December 18, 1979, demonstration
of their existing pH control facilities, the pH limitations
contained in this Final Order are appropriate.

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources
Commission and the Michigan Department of Natural Resources,
that compliance with the pH limitations contained in this Final
Order will insure full protection of the state's water quality
standards and will protect the state's waters against pollution,
impairment, or destruction. :

IT IS AGREED BY ALL PARTIES, the Department of Natural Resources, the

Water Resources Commission, and Pennwalt Corporation that in the
. absence of effective gquidelines for pH, it is the jucgement of

the parties that the pH control facilities installed by the company
constitute Best Practicable Control Technology Currently Available
(B.P.C.T.C.A.}. The parties also rccognize that the United States
Environmental Protection Agency (EPA) has neither made a final’
determination on this issue nor authorized the inclusion of the
pH limitations contained herein in a revised NPDES permit for
Pennwalt, and that a final determination by EPA on this issue may
require modification of this Final Qrder or NPDES permit. In
this event, either party may seek such modification.

td

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission
and the Michigan Department of Natural Resources that the Company
has reviewed this Consent Order and while neither admitting nor
denying thatlitigation of the issues would have resulted in a finding
of the violations referred to in this Order or award of the damages
set forth in this Order, has agreed to its entry as a Final Order of
the Water Resources Commission. ' : '
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T FA' ITY INSPECTION _EPORT

FACILITY REGION |DISTR. o4 FACIL. . . PERMIT RATING
PENNWALT CORPCRATION 1 1 820298 | »10002381 | UNREL]IAS
EAST PLANTY LAST VISIT
4655 BIDDLE AVE. TYPE DESCRIPTION DATE RE
NYANDCTTE Ml 48192 1 ENFORCEMENY 61 7 78 -

VISIT REASONS R = NUMEBER CERIXFIEO'CZ 7

A - REGULAR SCHEDULE £ - FACILITY REQUEST

B - EFFLUENT FAILURE F - PUBLIC COMPLAINT MACIAG DARRELL L SORRENT VST ¥001261

C - COMPLIANCE FAILURE G - INFORMATION CHANGES  |—rerer —BATE FOLLOW-UP DATE RO OF VIS
D - REGION REQUEST H - OTHER L_; | Lylal f I | [ Ll [ | L1

S:Eg:;;; 3515‘5:5??2:”52:‘%%‘5”” CLASSIFICATION: Alb, A2f, Blb
Contact: Bob Heineman, Jack Lewis

SUPFARE WEnEERsTASId b schrer 1ons
820390 002 DISCHARGL TO DETROIT RIVER
820193 003 DISCHARGE TO DETRQIT RIVER
020223 005 TREATED PROCESS WASTES PRIOR TO MIXING
620224 001 DISCHARGE TO WYE STREET STORM SENER
8202968 - 060 TOTAL CHLORIDE LOADING 001 002 003 & 0CS
820409 0G0  INTAKE
821044 049 DEEP DISPOSAL WELL &
821045 047 DEEP DISPOSAL WELL 15
821046 QA8 OEEP DISPOSAL WELL 6
821088 06 DISCHARGE TO NONGUAGON CREEK

The report on the survey conducted on July 7-8, 1980 was delivered to Mr. Heineman and dis-
cussed. Mr. Heineman feels that the reason the company's results were higher than the sur-
vey crew's at the intake was that the company's sampling tube was direy. He said it would
be cleaned as soon as possible. -

The production facilities, wastewater treatment and monitoring stations, storage areas and
the outfalls were toured at both the East and West Plants, At the time of my inspection, a.
outfalls were within permit limits. '

Outfall 001 or Wye Street sewer recesives noncontact cooling water from the chlorine plant
(chillers and compressors). There is no treatment at this outfall. The effluent was clear
_t—and oil free.

Outfall 002 resei{ves process waste from-the chlorine cell room. Treatment consists of pH
adjustment (C02, stou or lime addition) and agitation. The effluent was clear and containe
no visible oil,

Outfall 003 receives process waste from the ferrous chloride and anhydrous ferric chlopide

INSPECTED BY:
ANY CHANGES REQUIRED IN WISER FILE

1. WHITE: LANSING REGIONAL OFFICE 2. CANARY: LANSING DATA UNIT 3. PINK: DISTRICT COPY R 4563
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MICHIGA:. DEPARTMENT OF NATURAL _:SOURCES N N
Pie b b
INTEROFFICE COMMUNICATION o7 oo LEE S.GA,
" Janaury 13, 1981
TO: Roy Schrameck
FROM: Karl Zollner, Jr. 7(?7

SUBJECT: Pennwalt Corporation

The intent of the following memorandum is to provide a file documentation

of the notes I took Friday, January 9, 1981, meeting regarding the Pennwalt
Corporation. You and 1 were both in attendance at that meeting. Also

in attendance were Mr. Zugger, Mr. Batchelor and Ms. Harris of the Environmental
Enforcement Division and Mr. Courchaine, Mr. Baldwin, Mr. Ross, Ms,.

Dixon and Mr. Bek of the Water Quality Division

Since the last meeting staff had regarding this matter, it has been
determined that there are promulgated BPT guidelines for pH for this
particular industrial category. You argued that those guidelines for pH
limits (6.0-9.0) were limits for analyses of grab samples, not continuous
monitoring samples. This was the whole purpose of EPA coming up with
those new limits for continuous pH monitoring situations.

You indicated that multi-stage feed neutralization and a diversion system
is what EPA has determined is BPT. The Company has installed a multi-
stage feed neutralization system, but does not have room, because of
physical constraints, for a diversion system for all of their outfalls.

You indicated you would evaluate the Company's past pH data to attempt
to show that our proposed pH range limits would be more restritive on
the Pennwalt Corporation than EPA's proposed limits for continuous pH
monitoring would be. It was indicated that we should state clearly

in the Order that in our judgment, that the pH treatment technology
installed by the Company is the equivalent of BPT.

There was much discussion as to whether we should only issue the Order

at this time or should issue both the Order and a reissued NPDES permit.
If we do not reissue the permit, the current permit will remain in full
force and effect except that compliance with certain sections of the

Order should be indicated to also constitute compliance with corresponding
sections of the permit. The consensus seemed to be that the permit

should not be reissued until after EPA promulgates their final guidelines
for pH where pH is continuously monitored.

There was also considerable discussion as to whether or not to take

this issue to the Water Resources Commission at this month's meeting.

It was decided that a briefing will be made to the Commission on the
uniqueness of the pH limits in the proposed Order and asking them to
approve the public noticing of the Order. After you complete your review
of the pH treatment technology, we are to inform the Company that the
permit remains in effect since we have an application on hand for permit
reissuance. That letter should probably point out to the Company what

the proposed EPA pH limits will require.

clp
cc: P. Zugger
R. Courchaine/F. Baldwin/WQD Files
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January 9, 1981

\hs}t/ 525,
State of Michigan ' \)) /,,0(3)
Department of Natural Resources v

Data Center ~

Box 30028

Lansing, Michigan 48909
Re: Pennwalt Kyandotte Plant

NPDES Permit No. MI 0002381
Final Order of Abatement No, F.0, 1931 B

Gentlemen;

The Monthly Operating Report for the month of December 1980 is enclosed.
Please note the following incidents of apparent non-compliance,

Outfall #820190 (002)

Permit limitation for pF - 6,5 minimum, 9,5 maximum,

Raw Basis Adjusted Basis
Continuous monitoring on 12/1 6.0 No excursion
12/2 2.6
12/8 9.8 No excursion
12/9 6.0-10.0 No excursion
12/10 5.9 No excursion
12/12 - 6.2-10.0 No excursion
12/15 2.5 No excursion
12/16 1.9-10.0 No excursion
12/17 6.2-12.1 WO EXcUision
12/20 3.9 No excursion
12/23 5.9 No excursion
12/26 6.4 No excursicn
12/27 6.1 No excursion
12/29 6.3 No excursion
12/30 ' 5.5-10.3 No excursion

The adjusted basis allows 5% of a 24 hour period for short duration pH spikes.
The outfall was in pH compliance 99,37% of December.

RECE!vV=p
- 1- | JAN 12 130

“~ (¥} b\)Ml ..l \hur

S ANA VA s C*\Z’ ' -

e Fegp o

;‘TE—- z.lJu‘lh—L;E S,G‘A‘



of Michigan -
DR AR S oy
7 9, 1981 Rl—-\-u:\v by
3
t.!:"..{! 1 :; 13“.".-]
Outfall #820223  (005) Comten S0 L iy
Permit limitation for pH - 6.5 minimum, 9.5 maximum.
Raw Basis Adjusted Basis
Continuous monitoring on 12/10 11.7 No excursion
12/11 2,6 No excursion

The adjusted basis allows 5% of a 24 hour period for short duration pl spikes.
Both of these incidents appear related to a period of repeir to the reagent
supply system. The outfall was in compliance 99.9% of December.

We agein submit analytical data for iron concentration in the east plant
pond inlet and outlet,

ug/1
Date Inlet £ Qutlet
12/1 4670 380
12/2 6874 820
12/3 5740 350
12/4 ' 4820 420
12/5 5380 330
12/8 7580 360
12/9 . 4150 . 370
12/10. 1420 180
12/11 3000 470
12/12 3340 300
12/14 2350 140
12/15 3180 33
12/16 3490 300
12/18 3700 270
12/19 3350 210
12/21 3430 : 370
12/22 4540 ) 350
12/23 3940 460
12/26 3310 290
12/28 4560 300
12/29 3100 200
12/31 3830 290

Outfall #821381 (006)

Permit limitation for pH - 6.5 minimum, 9.5 maximum,

Raw Basis Adjusted Basis
Continuous monitoring on 12/17 5.9
12/25 6.4 No.excursion

Adjusted basis allows 5% of a 24 hour period for short duration pH spikes.
Both incidents arc believed related to control system maintenance.



| F‘i;,:thto,1u_
state of Michigan SRR AT T
January 9, 1981 . -

o JAHT B
vi’n‘A'!‘l’-‘ ‘:';4.'.'-1 .'!\ T.’E‘.‘.”:l.."'
COMPR TG NGy g ectn e

outfall # 821381 (006) (Cont'd.)

Permit limitation for pHl - 6.5 minimum, 9.5 maximum. (Cont'd.,)

The outfall was in compliance 99.6% of December,

Permit limitation for NH.-N - 3.0 mg/l or 250 lbs/day maximum,

Grab sample on 12/5 4,10 mg/l - 266 1lbs/day
12/8 9,40 mg/l - 634 lbs/day

These apparent excursions may have resulted from operating difficulties
* in Process 44,

permit limitation for BOD5 - 576 1lbs/day maximum,

Composite samples on 12/2 ' 647 lbs/day

The DNR and Pennwalt are currently negotiating new limits for this
paramecter,

Very truly yours,
PENNVALT CORPORATION
.¢°’4;;v4* ;;l- :Z¢;¢44>QL,
John J, Levis
Supervisor, Environmental Affairs

Wyandotte Plant

JJL:em
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MICHIGAN JEPARTMENT OF NATURAL KeSOURCES
Jiay T
INTEROFFICE COMMUNICATION -
i TN
January 7, 1981
TO: Roy Schrameck
FROM: Karl Zollner, Jr. %ﬂ}

SUBJECT: Pennwalt Corporation, Wyandotte

On January 5, 1981 I attended a meeting in Mr. Courchaine's office to
discuss staff's future actions regarding the Pennwalt Corporation,

In addition to Mr. Courchaine, those in attendance included Paul Zugger,
David Bachelor, Valerie Harris of the Environmental Enforcement Division
and Frank Baldwin and myself of the Water Quality Division. The following
are a copy of the brief notes I took at that meeting to provide you
information as to what took place.

We are now at a point where the Department and the Attorney General's
Office are near reaching a settlement with the Pennwalt Corporation.
It is anticipated that our proposed Order will be objected to by the
U.S. EPA because of the proposed pH limits. More specifically, it is
anticipated that EPA will object to the percentage of time that our
Order would allow a pH outside of the pH range specified in the Order
and in a revised NPDES permit. Paul Zugger feltwe should proceed with
the issuance of the Order over the objections of the U.S. EPA.

Frank Baldwin recommended that we public notice both the Order and a
proposed NPDES permit for reissuance at the same time. It was decided
that these would be discussed before the Water Resources Commission

at this month's meeting. Frank suggested they both (the Order and permit)
be public noticed this week. Paul disagreed feeling they should not

be public noticed until after we make our presentation to the Water
Resources Commission. It was decided that you or a member of your staff
should prepare a summary and make the technical presentation to the
Water Resources Commission as to the reasons we feel the Company has
installed BPT regarding pH control. Your summary should also describe
the percentages of time that the pH would be allowed outside of set
limits and why these are appropriate.

We will send a copy of both the proposed Order and permit to the U.S.

EPA detailing our reasons why we feel the Company has provided BPT for

pH control and why our proposed pH limits are reasonable. In the letter

of transmittal we will inform them that we are willing to discuss this

matter with them. If they continue to object to the issuance bécause

of the proposed pH limits, we will proceed with the issuance of the

Order because this is a State document but will not reissue the NPDES

permit over their objection. EPA could then issue that specific permit

with their desired pH limits. It is anticipated that the Pennwalt Corporation
would then adjudicate that permit with the U.S. EPA, indicating that

they have installed BPT.



Roy Schrameck
January 7, 1981
Page 2

There was also considerable discussion on the proposed additional penalties
that are to be imposed on the Pennwalt Corporation. There apparently

has been some disagreement among the staff but this has been resolved.

The Company paid a $150,000 penalty at the time the original Order was
issued. Since that time they have paid additional penalties of approximately
$180,000. A calculated amount of additional penalty from the date of
issuance of the original Final Order to the date that the Company installed
new treatment technology has been determined to be $211,000., It is
proposed to give them credit for the additional $180,000 that they have
already paid leaving a balance of an additional $31,000 yet to be paid
according to the proposed settlement., It is anticipated that EPA may

also object to our proposed additional penalty.

Kz/vls
cc: Robert J. Courchaine/Frank Baldwin

Paul Zugger



SPENNWALT CORPORATION, EAST PLANT
~Myandotte, Michigan
MI 0002381

The Pennwalt Corporation (East Plant) is engaged in the production of industrial
dnorganic chemicals namely calcium hypochlorite, chlorine, caustic, hydrochloric
acid, and ferric chlomde _Production figures have been requested to be held
1dn t:onﬁdence : : :

A-description of the various outfalls is as follows:

P01 - Cooling water from calcium hypochlerite plant and of noncontact cooh‘ng
from chlorine liquification plant. Total 9.6 MGD (revised application

P2 - Contact barometric condenser water and noncontact cooling water from
=sodijum hydroxide evaporation department and contact cooling from chlorine
cell, Total 19.3 MGD :

D03 - Moncontact cooling from chlorine cell, HCI,'ferric chloride, and
-ganhydrous caustic departments, 7.5 MGD

<=P04 -  # 3-anhydrous and ammonia wnits -have been discontinued, no discharge
=from 004.
=P05 - Process wastes from calcium hypochloride, sodium hydroxide evaporation,
" —~fitting and shipping, anhydrous sodium hydroxide, and sodium silicate
=and brine purification departments. (1.6 MGD)

ZFmitial - Effluent

~3P01 - Staff monitoring results for suspended solids averaging 19 mg/1 with 30 maximum
=ggsed 24 average, 35 maximum to aliow for minimum-average variation. Filow
~value of 9.6 mgd maxxmum from company's month]y operating reports and revised

—=gpplication.

=02 - Staff monitoring for total suspended solids using a maximum of 48 mg/1 -
30 mg/1. Flow value of 19.3 mgd maximum from revised application.

“=03 - District staff recormendation that 50 mg/71 total suspended solids maximum
=tan be met. Flow of 7.5 mad maximum from application. Total copper vaiue
-mrsed on a maximum based upon average of 0.717 mg/1 average in application.
=#otal iron limit based upon staff monitoring.

=004 - Discontinued. _

D05 - Total suspénded solids based.upnn revision of waste sur\}ey, operating
-=reports, and staff samples. Flow from maximum given in application. Ammonia
Aimits set based upon flow through bw-assey.

-inal Limitations

Buidelines for the inorganic chemicals industry became effective May 14, 1974.
Subpart F apply to the Chlorine and caustic production facilities and subpart G
for the hydrochloric acid production. No guidelines are specified for the other
=production facilities.



Subpart F - Chlorine and sodium hydroxide

Parameter Average ~ Max{mum
Total' Suspended Solids 0.32 1bs/1000 1bs 0.64 1bs/1000 1bs
Lead - 0.0025 1bs/1000 1bs 0.005 1bs/1000 1bs

pH range 6.0 = 9.0°
Subpart G - Hydrochloric Acid
BPCTCA requires no discharge of pollutants

Due to the fact that wastes from the various production facilities are directed

to one treatment system it is difficult to apply the specific guidelines to a parti-
cular process. Therefore, the most uniform guideline numbers were used and applied
across the board based upon concentration values. The resultant load limitations
were checked to insure that the gu1de11nes limits for specific catagories were

not exceeded

Limits placed on waste water prior to mixing with noncontact cooling

Qutfall 001 -
water
' nbut¥é11 002 < Limits placed upon contact barometric condenser water prior to mixing
with noncontact cooling water.
- Limits placed upon direct contact cooling water prior to mixing with

~Outfall 003
: noncontact cooling water. Anhydrous ammonia units # 1 and 2 have

been shut down. Total suspended solids loading of 230 1bs/day average
and 460 1bs/day maximum based upon concentration limit of 25 and 50

- mg/1 using flows of 0.2 mgd contact cooling from anhydrous caustic
and sodium silicate flaking and cooling unit and 0.4 mgd contact
cooling water from the ammonia chloride and agua HCL unit. '

Limitations established based upon 25 mg/l average and 50 mg/1 maximum

~Putfall 005
for total suspended so]1ds
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100 workers laid off at Pennwalt =~

The permanent shutdown of the
dry caustic and detergent depart-
ments and the layoff of about 60
workers at Pennwalt Corp.'s
Wyandotte Plant was announced
last week.

* The shutdown will take effect
April 1. The announcement comes
.on the heels of the additional lay-
offs of about 40 workers at the
Wyandotte facility, which have
taken place in recent weeks.

The dry caustic and detergent

departments are part of the -

operations at the east plant,
located at the southern border of
Wyandotte. Pennwalt also oper-
ates a west plant across Pennsyl-
vania Avenue in Riverview.

The 40 previous layoffs affected

workers in various depa. 'nents
—

in both the east and west works,
"according . a company
spokesman. '

In a written statement an-
nouncing the shutdown, Pennwalt

"stated ‘‘the growth of substitute

products and the increased cost of
manufacturing and shipping the
products has led to a non-compet-
itive situation” for dry caustic
and detergents.

““We are experiencing a de-
crease in demand,” said Plant
Manager Edward Golinski.

“What we're trying to do is make

the future as secure as possible
for the plant,” he explained.
He said the dry caustic and

detergent operations had not been -
- competitive for a number of

years.
According to Golinski, the 40

. previous layoffs and the depart-
ments’ shutdown are aimed at
improving plant productivity.

In March, 1979 Pennwalt

‘stopped production of perchlor- ¢

ate, a swimming pool chemical,

-resulting in the layoff of about 140

workers. .

After the April 1 shutdown,
Pennwalt's Wyandotte Plant will
employ about 640 people, said
Golinskl.

_ Norbert Springer, president of
United Steel Workers Local 1200

. representing workers at the east

plant, said even after the shut- .

down the east works will employ

more workers than any other

chemical division in the Pennwalt
conglomerate.

Springer said the shutdown will
glso have an effect on the plant’s
skilled trades group and main-
tenance personnel, who will no
Jonger have to service the cloaed
departments :

The union is meeting with plant °

management today to negotiate
for the employees affected by the
closmg, said Springer.

086T ‘€T A1enxqay ‘4Aepsaupap - QTVYIH SMIN ¥IATINMOA FHL



tra

{
(‘ STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOUx _S
WATER RESOURCES COMMISSION

IN THE MATTER OF NPDES PERMIT NO. MI 0002381

FINAL ORDER NO. 1931

WRC No.: NC-9-79-14-3215

Peunvalt Corporation
Lfast Plant

/

NOTICE OF NONCOMPLIANCE AND ORDER TO COMPLY

TO: Pennwalt Corporation
4665 Biddle Avenue
Wyandotte, Michigan 48192
Attention: Mr. John J. Lewis, Supervisor, Environmental Control

PLEASE BE ADVISED that we have sufficient information to believe that
your facility has failed to comply with the terms and conditions
of your National Pollutant Discharge Elimination System Permit
issued on June 20, 1975, and your Final Order of Abatement adopted
against your Ccmpany on October 10, 1977.

PURSUANT to the terms of the aforementioned Order (Part I, Sections
A.6, A.7, A.8, A.9, A.10), any discharge from your facility is
limited to the following:

Discharge Limitations

1bs/day mg/1

Effluent Outfall Daily Daily Daily Daily
Characteristics No. Average Maximum Average Maxipum
Chloride Net #/Day 000* - 500,000 - -
Total Lead 002 1.37 2.75 - -
Suspended Solids 002 1,856 3,711 - -
Total Iron 003 - - .- 1.6
Total Lead 003 1.0 2.0 - -
Suspended Solids 003 844 1,689 - -
BOD5 006 380 570 - -
Ammonia Nitrogen 006 - - 1.5 3.0
pH 002,003 The pH shall not be less than 6.5 nor greater

005,006 than 9.5

The monthly monitoring report submitted for the month of July 1979 shows
that your facility exceeded its authorized discharge limits according
to the following:

Reproted

Date of Outfall Effluent

Excursion No. Characteristics Value

7-15-79 000* Chloride-Net #/Day 527,092 1bs/day
July 1979 002 Total Lead 1.5 1lbs/day
7-10-79 002 Suspended Solids 4,050 lbs/day
7-11-79 002 _Suspended Solids *6,291 lbs/day
7-12-79 002 Suspended Solids 4,408 1bs/day
*23-79 002 Suspended Solids 4,050 1lbs/day
7-25-79 002 Suspended Solids 4,623 1bs/day
7-26-79 002 Suspended Solids 7,247 1bs/day
7-30-79 002 Suspended Solids 4,998 1bsg/day
7-3-79 002 pH 3.3 5.U.
7-9-79 002 pH 9.6 S.U.
7-9-79 002 pH 5.1 s.u.
7-10-79 002 pH 11.1 s.U,
7-10-79 002 pH 2.9 S.U,
7-11-79 002 pH "10.1 s.U.
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Date of Outfall Effluent Reported
Excursion No. Characteristics Value
7-28-79 006 pH 10.6 s.U.

000* Total Chlorine loading 001, 002, 003 and 005

*July 1979 Monthly Operating Report shows 6,291 1lbs/day of Suspended
Solids at outfall 002 on July 11, 1979. However, the noncompliance
notification submitted by the permittee shows 6,294 lbs/day of suspended
solids at outfall 002 on July 11, 1979. Permittee is therefore required
to confirm in writing which of the above data is correct for suspended
solids at outfall 002 on July 11, 1979.

PURSUANT to the terms of the aforementioned permit (Part II, Section
A.1): "All discharges authorized herein shall be consistent with
the terms and conditions of this permit. The discharge of any
pollutant identified in this permit more frequently than or at
a level in excess of that authorized shall constitute a violation
of the permit".

BE ADVISED that the excursions cited in this Notice of Noncompliance
are a violation of your NPDES Permit No. MI 0002381.

PURSUANT to a letter dated August 10, 1979, the Pennwalt Corporation
offered a written explanation for the effluent excursions cited
in this Notice of Noncompliance. In that letter, the permittee
attributed the excursion of chloride net pounds per day that occurred
on July 15, 1979, to "temporary diversion of clariflocculator bottoms
to the active pond".

BE ADVISED that the latter incident is a violation of Part II, Section
A.7 that prohibits any diversions or bypass of facilities
necessary to maintain compliance with the terms and conditions
of your NPDES permit.

BE ADVISED that despite efforts by the Company toward resolution of
these effluent problems and other matters, the violations continue.
Pennwalt Corporation is hereby put on Notice that enforcement actions
may be escalated if effluent violations persist.

WATER RESOURCES COMMISSION
MICHIGAN DEPARTMENT OF NATURAL RESOURCES

Robert J. Courchaine
Executive Secretary

R

Rdbert F. Babcock, Chief
NPDES Effluent Compliance Unit

Date Issued: September 21, 1979

ADDRESS FOR FURTHER CORRESPONDENCE

Robert F. Babcock, Water Quality
Administrator

Michigan Water Resources Commission
Water Quality Division/NPDES Compliance
Section

P.0. Box 30028

Lansing, Michigan 48909

Telephone: (517) 373-1947



STATE OF MICHIGAN

|
ATURAL RESOURCES COMMISSION @
Qg™

CARL T. JOHNSON

E M. LATALA WILLIAM G. MILLIKEN, Governor
DEAN PRIDGEON -
MILARY F. SNELL DEPARTMENT OF NATURAL RESOURCES 4

:;::VL "'V-V:L*:LELEY STEVENS T. MASON BUILDING, BOX 3008. LANSING. MICHIGAN 48909
- HOWARD A. TANNER, Director

CHARLES G YOUNGLOVE
_October 31, 1977

H. J. Withers

Plant Manager
Pennwalt Corp.

4655 Biddle Ave.
Wyandotte, MI 48192

Re: NPDES Permit No.(MI 0002381
Final Order of Abatement No. FO 1981

On October 20, 1977, Final Order of Abatement Number F.0. 1981 for Pennwalt
Corporation, Wyandotte, Michigan was entered by the Water Resources
Commission and the Director of the Department of Natural Resources.
Attached is a copy of the executed document.

Dear Mr. Withers:

Very truly yours,

WATER QUALITY DIVISION

7/.. A
o = T
7z,
Paul Df/iugggi “A;

Permit & Enforcement Coordinator

S. Freeman

J. Bails

G. Reath

H.G. Sparrow, III
C. W. Gullickson
R. Courchaine
W. Denniston
J

. Bohunsky

.

MICRTG My

R1026 10/78
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' STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES '
WATER RESOURCES COMMISSION

Tn the matter of abatement of " NPDES Permit No. MI 00023831
vater pollution: Pennwalt Corp.,
Wyandotte, Michigan Final Order No. FO 1931

FINAL ORDER OF ABATEMENT

At a session of the Water Resources Commission, on August 19, .
1977, at Marquette » Michigan, upon presentation by staff of
the Water Quality Division, Departmant of Natural Resources, and based
upon the official files of the Water Resources Commission:

IT IS THE EXPRESS FINDING OF FACT of the Water Resources Commission that
Pennwalt Corporation hereinafter referred to as the Company, was issued
NPDES Permit No. MI 0002381 on June 20, 1975 for its Wyandotte facility
in Wyandotte, Michigan, which was revised by a further permit issued
March 3, 1976, which said permit of March 3, 1976 was itself revised on

May 21, 1976.

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission
that the Company has violated, and is violating, the expressed terms and
conditions of NPDES Permit No. MI 0002381 by its continued inability fully
to comply with the schedule of compliance as set forth in Part I, Section
C on pages 17 and 18 of said permit, although it has complied with substantial
portions of the said schedule of compliance.

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water-Resources Commission
that the Company has violated, is violating, and may violate certain of
the final effluent limitations contained in NPDES Permit !'n. MI 0002381.

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission
that on March 18, 1977 the Company stated some of the final effluent
limitations found in NPDES Permit No. MI 0002331 could not be met on

or before July 1, 1977.

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Mater Resources Commission
that as a result of deliberations between staffs of the Company, the
Attorney General's Office and the Departmant of Natyral Resources an
amicable resolution of all issues has been reached.

IT IS FURTHER THE EXPRESS FINDING OF FACT of the Water Resources Commission
that the Company has ravieyed thic Concent Qrdar and while nofther
admitting nor denying that litigation of the issues would have resulted
in a finding of the violations referred to in this Order or award of the
damages set forth in this Order, has agreed to its entry as a Final
Order of the Water Resources Commission.

IT IS FURTHER ORDERED that NPDES ?ermit No. MI 0002381, issued on June 20, 1975,
as subsequently revised, is in full force and effect except as modified by

this Final Order.

IT IS FURTHER ORDERED that the Company will control and monitor their wastewater
from the date of issuance of this Final Order until the specified dates to
obtain final effluent requirements in accordance with the limitations specified

below:

o
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1. 1Initial Effluent Limitations

During the period beginning upon the: issuance of this permit, and lasting
until September 30, 1977, the permittee is authorized to discharge from outfall 002.
Such discharge shall be limited and monitored by the permittee as specified below:

Discharge Limitations

kg/day (1bs/day) Other Limitations Monitoring Requirements °

Effluent Daily Daily Daily Laily Measurement Sample
Characteristic Average Maximum Average Maximum Frequency Type
Flow, M3/Day (1MGD) ' 3x weékly L
Total Suspended 3660 Met* 50 mg/1 3 x weekly Grab

Solids (8050)Het* Net* )
Total Chlorine . 50 mg/1 3 x weekly Grab
Residual .
Chlorides 3 x weekly Grab
Armonia {as N) Weekly Grab
0i1 and Grease No Visible Film Daily Visual ’
Observatic
Temperature 3 x weekly Grab
Total Lead Twice Monthly Grab
oD Heekly Grab

a. The pH shall not be less than 6.5 nor greater than _ 11.0 . The pH
shall be monitored as follows: three times weekly; grab .

b. The discharge shall not cause excessive foam in the receiving waters. The
discharge shall be essentially free of floating and settleable solids.

€. The discharge shall not contain 0il or other substances in amounts sufficient
to create a visible film or sheen on the receiving waters.

d. Samples taken in compliance with the monitoring requirements abuve shall be
taken prior to discherge to the Detroit River.

* Net is defined as the difference between intake and discharge values.
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2. Initial Effiuent Limitations
During the period beginning upon the issuance of this permit and lasting

until March 31, 1978, the permittee is authorized to discharge from outfall 003.
Such discharge shall be limited and monitored by the permittee as specified below:

Discharge Limitations

kag/day (1bs/day]  Other Limitations fonitoring Requirements

Effluent Daily Daily Daily Daily Measuremant Sample
Characteristic  Average Maximum  Average Maximum Frequency Type
Flow, M3/Day (MGD) 3 x weekly
Total Suspended 3 x weekly Grab

Solids .
Ammonia { as N) Heekly Grab
Chlorides . © -3 x weekly Grab
Total Copper 8.6(19) 0.3 mg/1 Twice Monthly Grab
Total Iron 483 (1063) 17 mg/1 Twice Monthly Grab
Total Lead 14 (31) 0.5 mg/1 Twice Monthly Grab
Total Chlorine 35 mg/1 3 x weekly Grab

Residual
011 and Grease No Visible Film Daily Visual
Observatio

Temperature 3 x weekly Reading

a. The pH shall not be less than _ 5.0 nor greater than _11.0 . The pH
shall be monitored as follows: three tires weekly; grab .

b. The discharge shall not cause excessive foam in the receiving waters. The
discharge shall be essentially free of floating and settleable solids.

c. The discharge shall not contain oil or other substances in amounts sufficient
to create a visibie film or sheen on tha receiving waters.

d. Samples taken in compliance with the monitloring requirements above shall be
taken at outfall 003 prior to discharge to the Detroit River.
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3. Initial Effluent Limitations - Treated Process Wastes

During the period beginning upon the issuance of this permit and lasting
until March 31, 1978, the permittee is authorized to discharge treated process wastes
from outfall 005. Such discharge shall be limited and monitored by the permittee as

specified below:

Discharge Limitations

kq/day (1bs/day) Other-Limitations Monitoring Requi:ements
Effluent Daily Daily Daily Daily Measurement Sample
Characteristic Average Maximum Average Maximum Frequency Type
- Flow, M3/Day (MGD) Weekly
Total Suspended 600 Net* 900 Net* 100 mg/1 150 mg/] 3 x weekly Grab
Solids (1334)Net*(2000)et*  Net* Net*
coo 18196 " 3000 mg/1 Heekly Grab
(40032) e
Armonia (as N) . 1.0 mg/h 1.5 mg/1  Weekly Grab
Total Chlorine 3 x vieekly Grab
Residual _
Chlorides 3 x weekly Grab
Temperature : 3 x vweekly Reading
0il and Grease No Visible Film Daily Visual
Observat:

a. The pH shall not be less than 6.5 nor greater than _12.5 . The pH
shall be monitored as follows: _three times weekly; grab .

b. The discharge shall not cause excessive foam in the receiving waters. The
discharge shall be essentially free of floating and settleable solids.

c. The discharge shall not contain oil or other substances in amounts sufficient
to create a visible film or sheen on the receiving waters.

d. Samples taken in compliance with the monitoring requirements above shall be
taken prior to mixing with effluent from the Hyandotte-tiayne County llastewater Treat-
ment Plant.

* Net is defined as the difference between fntake and discharge values.
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4. Initial Effluent limitations - Total Chloride Loading

During the period beginning upon the- issuance of this permit and lasting
until March 31, 1978, the permittee is authorized to discharge from outfalls 001,
002, 003, and 005. Such discharge shall be limited and monitored by the permittee

as specified below:

Discharge Limitations lonitoring Requirements
Effluent kg/day (1bs/day) Measurement Sample
Characteristic Daily Maximum Frequency Type

Total Combined outfalls 001, 002, 003 & 005

Chlorides 227,000 (500,000) 3 x weekly Calculat
Net* Net*

* Net is defined as the difference between intake and discharge values.
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5. Initial Effluent Limitations
During the period beginning on the effective date of this permit and lasting

until January 31, 1978, the permittee is authorized to discharge from outfall 006.
Such discharge shall be l1imited and monitored by the permittee as specified below:

Discharge Limitations

kg/day (ibs/day) Other Limitations Monitoring Requirements
Effluent Daily Daily Daily Daily Measurement Semple
Characteristic Average Maximum Average Maximum Frequency Type
Flow, M3/Day (MGD) ‘ 3 x weekly
BODs ] Heekly 24 hr composite
cob 2634 11183 ) 3 x weekly 24 hr composite
(5806)  (24603) )
Total Suspended 1118 Net* 50 mg/1 3 x weekly grab
Solids (2460)Net* .. Net*
Chlorides 4000 Net* 3 x weekly 24 hr composite
(8800)Net*
Phenol 3 x vieekly 24 hr composite
Ammonia (as N) ) 3 x weekly grab ’
Total Chlorine 3 x weekly grab
Residual
0il and Grease No Visible Film Daily Visual Observat
Total Zinc Twice Monthly 24 hr comp.
Temperature. Heekly Reading
Sulfide : Twice Monthly 24 hr comp.

a. The pH shall not be less than _3.0 not greater than 11.0 "~ . The pH
shall be monitored as follows: _continuous - report daily mexiwum and minimum.

b. The discharge shall not cause excessive foam in the receiving waters. The
discharge shall be essentially free of floating and settleable solids,

¢. Samples taken in compliance with the monitoring requirements above shall be
taken at outfall 006 prior to discharge to Monguagon Creek.

*Het is defined as the difference between intake and discharge values.
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IT IS FURTHER ORDERED that the Company will treat, control, and monitor their
wastewater discharge to the extent necessary to achieve and maintain the

final limitations and conditions specified below:

6. Final Effluent Limitations

During the period beginning October 1, 1977 and lasting until the expiration
of this permit, the permittee is authorized to discharge barometric condenser water,
floor wash water, and noncontact cooling water from outfall 002. Such discharge shall
be limited and monitored by the permittee as specified below:

Discharge Limitations

kg/day (Ibs/day) Other Limitations Monitoring Requirenents

Effluent Daily Daily Baily Daily Measurement Sample
Characteristic Average Maxirum Average Maximum Frequency Type
Flow, M3/Day (t1GD) ' ' 3 x weekly
Chlorides . 3 x weekly 24 hr composit
011 and Grease No Visible Film Daily Visual Obsery.
Temperature Daily Reading
coD _ 3 x weekly 24 hr composit:
Total Suspended 844 1687 Daily** 24 hr composit

Solids * (1856) (3111)
Ammonia (as N) 1.4 mg/1 2.3mg/1 3 x weekly 24 hr composit:
Total Chlorine 1.0mg/1  1.5mg/1  Daily Grab

Residual

Total Lead 0.6 1.25 Twice Monthly 24 hr comp.

(1.37) (2.75)

* The above limitations for Total Suspended Solids may be modified to a Net value
upon demonstraticn to the Chief of the Water Quality Division that gross values are
unattainable due to technical or economic considerations. Such modification shall
be made in accordance with Part II, Section B-4, herein.

** When discharging

The term noncontact cooling vater shall mean vater used for cooling which does not
come into direct contact wilh any raw material, intermediate product, by pioduct,
waste product, or finished product.

a. The pH shall not be less than __ 6.5 nor greater than 9.5 . The pH
shall be monitored as follows: continuous; report daily maximum and minimum.

b. The discharge shall not cause excessive foam in the receiving waters. The
discharge shall be essentially free of floating and settleable solids.

c. The discharge shall not contain 0il or other substances in amounts sufficient
to create a visible film or sheen on the receiving waters.

d. Samples taken in conp11ance with the monitoring requirements above sha]] be
taken at outfall 002 prior to discharge to th2 Detroit Rivar.

e. In the event the permittee shall require the use of Kater Treatment additives,
the permittee shall notify the Michigan llater Resources Comnuss1on 1n accordance with
the requirements of Part II, Section A-1.

P



Permit No. . 1002381 O .
Final Order No. _FO 1931 .
Page Eight

7. Final Limitations

During the period beginning April 1,.1978 and lasting until the expiration
of this permit, the permittee is authorized to discherge contact cooling vater,
process wastes, and non-contact cooling water from outfall 003. Such discharge shall
be limited and monitored by the permittee as specified below:

Discharge Limitations

kg/day (1bs/day) Other Limitations Monitoring Requirements
Effluent Daily Daily Daily Daily Measurement Sample
Characteristic Average Maximum Average Maximum Frequency Type
Flow, M3/Day (MGD) 3 x weekly
Chlorides - 3 x weekly 24 hr composit
011 and Grease No Visible Film Daily Visual Qbserv.
Temperature : L Dafly Reading
Total Suspended 384 768 5 x weekly Grab
Solids* (844) (1689)
Ammonia (as N) 3 mg/1 5 mg/1 3 x weekly 24 hr composit
Total Copper ' 1.0 mg/1 Twice Weekly 24 hr compos
Total Lead 0.45 0.9 Twice Monthly 24 hr compos
(1.0) (2.0)
Total Iron* 1.6 mg/1 Weekly 24 hr composit
Chlorine Residual 1.0 mg/1 1.5 mg/1 Daily Grab

* The above Timitations for Total Suspended Solids and Iron may be modified to a

Net value upon demonstration to the Chief of the Vater Quality Division that gross
values are unattainable due to technical or economic considerations. Such modification
shall be made in accordance with Part II, Section B-4, herein.

The term noncontact cooling water means water used for cooling which does not come
into direct contact with any raw material, intermediate product, by prcduct, waste

product, or finished product.

a. The pR shail not be less than 6.5 nor greater than 5.5 . The
pH shall be monitored as follows: _continuous; report daily maximum and minimum.

b. The discharge shall not cause excessive foam in the receiving waters. The
dischargas shall be essentially free of floating and settlezble solids.

¢. The discharge shall not contain oil or other substances in amounts sufficient
to create a visible film or sheen on the receiving waters.

d. Samples taken in compliance with the monitoring requirements above shall be
taken prior to discharging to the Detroit River.

e. In the event the permittee shall require the use of Hater Treatment additives,
the permittee shall notify the Michigan Water Resources Commission in accordance with
the requirements of Part II, Section A-1.
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8. Final Limitations

During the period beginning April 1,.1978 and lasting until the expiration
of this permit, the permittee is authorized to discharge from outfall 005. Such
discharge shall be limited and monitored by the permittee as specified below:

Discharge Limitations

kg/day (Tbs/day) Other Limjtations Monitoring Reguirements
Effluent Daily Daily Daily- Daily Measurement Sample
Characteristic Average Maximum  Average Maxirum Frequency Type
Flow, 43/Day (MGD) . Continuous
Total Suspended 212 425 35 mg/1 70 mg/1 5 x weekly Grab
Solids* (467) (934) .
CoD 821 3 x weekly 24 hr composi
o (1801) ' | |
Ammonia (as N) 1.0 mg/Y 1.5 mg/} 3 x veekly 24 hr composi
~ Total Chlorine 1.0mg/1 1.5 mg/1 Daily Grab _
Residual )
Chlorides 3 x weekly 24 hr composi
Total Lead 0.6 1.2 0.1 mg/1 0.2 mg/1 Tuice Monthly 24 hr comp.
(1.4) (2.7)
Temperature Daily Reading
0il1 and Grease No Visible Film Daily Visual
Observation

* The above limitations for Total Suspended Solids may be modified to a net value
upon demonstration to the Chief of the Water Quality Division that gross values are
unattainable due to technical or economic considerations. Such modification shall
be made in accordance with Part 1I, Section B-4, herein.

a. The pH shall not be less than _ 6.5 nor greater than 9.5 . The
pH shall be monitored as follows: continuous - report daily, maximum and minimum.

b. The discharge shall not cause excessive foam in the receiving waters. The
discharge shall be essentially free of floating and settleable solids.

¢. The discharge shall not contain oil or other substances in amounts sufficient
to create a visible film or sheen on the receiving waters.

d. Samples taken in compliance with the monitoring requirements above shall be
taken prior to mixing with effluent from the lyandotte-liayne County wastewater treat- -
ment plant, at Outfall 005.
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9. Final Limitations

During the period beginning February 1, 1978 and lasting until the
expiration of this permit, the permittee is authorized to discharge frem outfall
006. Such discharge shall be limited and monitored by the permittee as specified

below:

Discharge Limitations

kg/day {Ibs/dey) Other Limitations Monitoring Requirements

Effluent Daily Daily Laily Daily lHeasurement Sample
Characteristic Average Maximum Average Maximum Frequency Type
Flow, M3/Day (MGD) 3 x veekly
BOD5 * | 173 259 3 x weekly 24 hr composit

(380) (570)

coD : 3 x weekly 24 hr composit
Total Suspended 173Net  25Set ne o 3 x weekly 24 hr composit

Solids (380)Net (570)Net
Chlorides 4000Net 3 X weekly 24 hr composit

(8800)Net
Ammonia (as N) 114 1.5mg/1 3.0mg/1 3 x weekly Grab
(250)

Total Chlorine 0.5 mg/1 3 x weekly Grab

Residual
Phenol (?6? 0.2 mg/] 3 x weekly 24 hr composit
Sulfide Weekly 24 hr composit
Temperature . 3 x veekly Reading
Total Zinc 1.0 mg/1 Twice Monthly 24 hr comp.
0i1 and Grease No Visible Film Daily Visual Observ.

* The above limitations for BOD may be modified to a Met value upon demonstration to
the Chief of the tiater Quality Division that gross values are unattainable due to
technical or ecnnnmic considerations. Such modificetion shall be made in accordance

with Part II, Section B-4, herein.

a. The pH shall not be less than 6.5 nor greater than 9.5 . The pH
shall be monitored as follows: continucus - report daily maximum and minimum.

b. The discharge shall not cause excessive foam in the receiving vaters. The
discharge shall be essentially free of floating and settleable solids.

c. The discharge shall not contain oil or other substances in amounts sufficient
to create a visible film or sheen on the receiving waters.

d. Samples taken in compliance with the moritoring requirements above shall be
taken at outfall 00 prior to discharge to Monguagon Creek.

s
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10. Final Effluent Limitations - Total Chloride Loading

During the period beginning April 1, 1978 and lasting until the date
of expiration of this permit, the permittee is authorized to discharge from outfalls
001, 002, 003 and 005. Such discharge shall be limited and monitored by the

permittee as specified delow:

Discharge Limitations Monitoring Requirements
Effluent kg/day (1bs/day) leasurement Sampia
Characteristic Daily Maximum Frequency Type

Total Combined outfalls 001, 002, 003 and 005

Chlorides* G 3 x weekly  Calculation

* The above limitations for chlorides may be modified to a Net value upon
demonstration to the Chief cof the later Quality Division that gross values

are unattainable due to technical or economic considerations. Such modification
shall be made in accordance with Part 1I, Section B-4 herein.
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IT IS FURTHER ORDERED that Part I-C Schedule of Compliance of NPDES Permit
No. MI 0002331 dissued June 20, 1975 is modified as follows:

C. SCHEDULE OF COMPLIANCE

Qutfall 002

a.

OQutfalls

Complete construction of said facilities on or before September
10, 1977.

Attain operational level necessary to meet the limitations specified
herein on or before October 1, 1977.

003 and 005

Submit progress report to the Chief of the Water Quality Division
specifying the status of construction on or before September 30, 1977.

Submit progress report to the Chief of the Water Quality Division
specifying the status of construction on or before October 31, 1977.

Submit progress report to the Chief of the Water Quality Division
specifying the status of construction on or before November 30, 1977.

Complete construction of said facilities on or before December 31, 1977.

Attain operational level necessary to meet the limitations specified
herein on or before April 1, 1978.

Outfall 006

a.

Submit progress report to the Chief of the Water Quality Division
specifying the status of construction on or before September 30, 1977.

Submit progress report to the Chief of the Vater Miality Division
specifying the status of construction on or before October 31, 1977.

Submit progress report to the Chief of the Hater Quality Division
specifying the status of construction on or before Hovember 30, 1977.

Complete construction of said facilities on or before December 31, 1977.

Attain operational level necessary to meet the limitations specified
herein on or before February 1, 1978.

No later than 14 calendar days following a date identified in the above schedule

of compliance, the Company shall submit either a report of progress, or in the

case of specific actions being required by identified dates, a written notice of
compliance or noncompliance. In the latter case the notice shall include the cause
oY noncompliance, any remecial actions taken and the probability of meeting the
next scheduled requirement. As to any interim date set forth herein the Chief of

the Water Quality Division of the Department of Natural Resources may extend compliance

for good cause shown, for up to 90 days without necessity of the approval of the
Water Resources Commission.

IT IS THEREFORE QRDERED that this Final Order will take effect on ,
1977, and shall be effective until May 30, 1980.
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The Pennvalt Corporation is hereby put on notice that but for this Final Order,
the Company might be subject to the Civil Penalty provisions provided by law
for failure of the Company to be in full compliance by the mandated July 1,
1977, date. The Pennwalt Corporation and the Department of Natural Resources
hereby agree that the Company shall forthwith pay as liquidated damages the
sum of One Hundred and Fifty Thousand Dollars ($150,000) to the General Fund
of the State of Michigan. In addition'to the above amounts, the Company
agrees to pay the following liquidated damages:

a. For those days beyond September 30, 1977 that the discharge from Outfall
002 is in violation of thz Daily Maximum Final Effluent Limitations for

Outfall 002 specified herein: Two Thousand Dollars ($2,000) par day.

On January 15, 1978 the Comp'any shall notify the Department

of Natural Resources in writing of each day since September 30,
1977 for which the $2,000 is payable under this subsection

of this order. The Company shall contemporaneously pay .
such amounts (if any) then accrued to the State.

b. For those days beyond December 31, 1977 during which the discharges
from OQutfalls 003 and 005 are not treated by waste treatment facilities
installed in accordance with approved plans specified in Schedule of
Compliance C-2, herein: Two Thousand Dollars ($2,000) per day. There
shall be no payments required under this subsection for days during
which there is no discharge, nor when final effluent limits are achieved.

Beginning February 15, 1978, and on the fifteenth day of each month .
thereafter (through July 15, 1978) the Company shall notify the Department .
of Natural Resources in writing of each day of the preceding calendar

month for which the $2,000 is payable under this subsection of this Qrder.
The Company shall contemporaneously pay such amounts {if any) then accrued

to the State.

¢. For those days beyond March 31, 1978 that the discharges from OQutfalls
003 and 005 are in violation of the Final Effluent Limitations specified
for said outfalls: Two Thousand Doltars ($2,000) per day.

Beginning May 15, 1978, and on the fifteenth day of each month thereafter
(through July 15, 1978) the Company shall notify the Department of Matural
Resources in writing of each day of the preceding calendar month for which
the $2,000 is payable under this subsection of this Order. The Company
shall contemporaneously pay such amounts (if any) then accrued to the State.

A violation of the final etfluent limitations for Outfall 002 after January 1,
1978, or for Qutfall 006 after February 1, 1978, or for Outfalls 003 and 005
after July 1, 1978 is a violation of this Final Order.

The State may seek other and further relief for noncompliance conducted after
any final compliance date specified in this Order.

Pennwalt Corporation is hereby put upon notice by the Commission that any material
"~ failure to comply with this Final Order may, and probably will, result in prompt
enforcement action. A violation of any date in any of the schedules of compliance
specified herein is a violation of the total Order. MNothing in this Order is,
however, intended to or shall deprive Pennwalt Corporation of its right or
privilege to petition the Water Resources Commission or such other authority
as may be appropriate for review of any such violation.
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This Final Order entered on : by direction of the Michigan
Hater Resources Cosmission and the Director of the Department of Natural Resources.
The Commission and the Department retain jurisdiction to modify this Order or
enter such further Orders as the facts and c¢ircumstances may warrant.

e 7 ’ 2 ’
1'% ‘i ;(wc,-a/._;«»o/
*Chairm?2;7}( 7 1

Approved as to Form and Substance: " Approved as to Substance:

Pennwalt Corporation : ; (f) \”l:i .
p @C‘-é'( \_‘(2 ( -(\A-("’ ,.A-'u
— Robert J. Coupchaine
by: ot S—Q«:@; Chief, Water Quality Division
Title: _ Vits fasw- iabe~
Dated: /o /l 2 /77
Q(\ Dated: @cIo!}c‘K 10,1912 J

- -~ Approved as to Form:

Frank J. Krlley
Attorney General

PR TNl

Stewart H. Freeman T
Assistant Attorney General

Dated: Cﬂ'QL«Q« 1Y 1377

Approved for Entry:

Michigan Department of Matural Resources

%M

Howard A. Tanner
Director
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PUBLIC NOTICE
Michigan Water Resources Commission N o (C){Hiiﬂf :S
& \1 vy

Box 30028
Lansing, ﬁichigan 48909

(517) 373-8448

vate: Januvary A3 /9§
Permit Number: MI 0002381 .=

NOTICE: Pennwalt Corporation presently has a valid National Pollutant
Discharge Elimination System (Public Law 32-500) Permit, issued
June 20, 1975, to discharge treated process wastes and cooling
water from its facility located at 45655 Biddle Ave., Wyzndotte.

The applicant is engaged in the manufacture of organic chemicals. The
plant discharges its effluent to the Wye Street Storm Sewer, the Detroit
River, and Monguagon Creek (Huntington Draia)} a tributary to the Detroit
River.

The National Pollutant Discharge Elimination System Permit issued to
Pennwalt Corporation required the permittee tc meet certain effluent
limitations and a defined schedule for the construction of new or additional
wastewater treatment facilities and to attain opevational level of these
facilities on or before the mandated date of July 1, 1977.

It was determined that the Permittee did not comply with the mandated
requirement of July 1, 1977, at the above cited location. A Final
Order of Abatement, FInal Order No. 1931 was entered in October 1977
modifying the schedule of compliance contained in the NPDES Permit.

It has been determined that the permittee did not comply with the terms
and conditions of Final Order No. 1931,

It is hereby noticed that the Michigan Water Resources Commission and
Michigan Department of Natural Resources intended to initiate formal
enforcement proceedings against the permittee for its failure to comply
with Final Order No. 1931. However, enforcement proceedings will not
be initiated if the Permittee agrees, stipulates and consents to the
entry of a Final Order of Abatement which directs and requires the
rermittee to adhere to and comply wich conditions of the NPDES Permit
as modified by the Final Order.

The Permittee has been notified of its apparent violation with the terms
and conditions of NPDES Permit No. MI 0002381 as modified by Final Order
No. 1931 and has agreed to waive its right to an administrative hearing

and enter into a Final Order of the Michigan Water Resources Commission.

The determination to enter the Final Order is tentative., Persons wishing
to comment upon, or object to, the proposed Final Order are invited
to submit the same in writing to:

Department of Natural Resources
Water Quality Division

Surface Water Compliance Section
P.0. Box 30028

Lansing, Michigan 48909



The name of the Permittee and permit number should appear next to the

above address on the envelope and on the first page of any submitted

comments. All comments received within thirty (30) days of the date

of issuance of this publiic notice will be considered in the final determination.
If no written objections are received, the Michigan Water Resources

Commission will make its final determination within sixty (60) days

of the date of this notice,

The proposed Final Order, and other information, are on file and may
be inspected at the Water Quality Division Offices, 8th Floor, Stevens
T. Mason Building, Lansing, Michigan and at the District Office located
at R #3, 37205 Mouillee Road, Rockwood, Michigan 48173, at any time
between 9:30 a.m. and 3:30 p.m. Monday through Friday. Copies of all
other information are available at a cost of 5¢ per page.

Please bring the foregoing to the attention of any persons whom you
know would be interested in this matter,

ej



C ARDOX Division of Ck  stron Corporation
P.O. Box 70t 30 S. East Ave.
Countryside, lllinois 60525
Telephone 312/482-8400

March 24, 1981

Gentlemen:

Thank you very much for your inguiry. We have enclosed our
technical literature on using carbon dioxide for water
treatment.

If you have any questions, please feel free to call or write
us at the above address.

Sincerely,

CARDOX Division
Chemetron Corporation

L Cahee

John R. Cahill
2pplications Engineer
JRC:mb
Encls.

Chemetron Corporation. A member company of Allegheny Ludlum Industries, Inc.



SUBJECT:

PURPOSE:
vapor into the

DESCRIPTION OF SYSTEM:

A typical arrangement of
components necessary for an
economical and well regulated
water recarbonation system
are shown in the adjacent
diagram. The quantity of
diffusers and certain other
items depends on guality

and amount of water to be
processed.

number;

TYPICAL EQUIPMENT
FOR WATER RECARBONATION

l1023-F

date: 2-1-80

This equipment is for the dispersion of CO2

water to be recarbonated.

18T STAGE
REGULATOR
300 TO 90 PSI

(OPTIONAL)

{NDOORS

QUTDOORS

1/2" 70 1" TYPE K
COPPER TUBE OR

VAPOR HEATER

SAFETY
VALVE
SET @
120 PS)

2ND STAGE
REGULATOR
90 PSI TO

INDICAT NG
FLOWMETER

PRESSURE

TOTALIZING
METER
(OPTIONAL)

RECARBONATION
CHAMBER (BY
CONTRACTOR)

REQUIRED USE

SCHED. 80 STEEL
PIPE FOR 300 PSt
VAPOR FROM C02
STORAGE UNIT,

COMPONENTS TYPICALLY UTILIZED:

Description

Req'd
1

First Stage Regulator,
with spring for 300 psi
inlet and 90 psi outlet
pressure, orifice selected
for maximum flow rate
desired (See Cardox Tech
Spec 1037), Cardox special
CO. regulators (See Cardox
brgchure CC-19), or equal,

DIFFUSER ASSEMBLIES (AS REQ'D)
WITH 3/4'" NPT CONNECTION,
LOCATED NEAR BOTTOM OF TANK
(SUPPORTS NOT FURNISHED)

Second Stage Regulator, with spring for 90 psi inlet
and 0-25 psi outlet pressures, orifice selected for
maximum flow rate desired (See Cardox Tech Spec 1037),
Cardox special CO2 regulators (See Cardox brochure

CC-19, or equal.

1 Pressure Gauge, First Stage, 2", 0~160 psi range, %"
bottom connection, dual scale dial, Walter Norris

Engineering Company, Part Number 301-160.

(over)

Division of Chemetron Corporation
Countryside, lllinois 60526

P T S T R TR

CARDOX'



number: 1036-A

date: 5 _15-79

Subject: PLASTIC DIFFUSER TUBE ASSEMBLY
Stock No. 7-937-0002

PLASTIC DIFFUSER TUBE (ELEMENT ONLY)
Stock No. 7-937-0001

PURPOSE: To promote efficient diffusion of a gas, such as COZ’
into a surrounding liquid medium so that the maximum amount
will be absorbed by the liquid.

APPLICATIONS: Wastewater, pH neutralization
Potable water, pH neutralization and recarbonation

3/4" FPT

PR TSR RS N X PG ‘
2" NOM. _ 3" NOM.IL 443 1/8" DIA.

f

7 e
T Ty e e
!}— 253 (24" ELEMENT ONLY)
26”

DESCRIPTION: Two styles of diffusers are available.

Stock No. 7-937-0002 is a complete assembly including PVC end
caps cemented in place, one of which has a 3/4" female pipe
thread connection. The porous element is made of white ultra
high molecular weight polyethylene plastic with an approximate
pore size of 50 microns.

Stock No. 7-937-0001 is the porous plastic element without end
caps, 24" long. It is for use as a replacement in installations
originally equipped with diffusers with removable end caps.

FLOW RATE: Each assembly is capable of flowing 600 SCFH of
carbon dioxide vapor with less than 1 psi differential pressure.
To obtain larger flows, groups of assemblies should be manifolded

together.

ADVANTAGES: UHMW polyethylene plastic is inherently tough and
will not shatter if accidently bumped or dropped. The tube
assembly is a complete unit, so no gaskets are required and
installation is simplified.

® Division of Chemetron Corporation
CARDOX Countryside, lllinois 60525

A memher companv of Alleahenv Ludium Industries. Inc.
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CARDOA
CARBON DIOXIDE
MAKES THE
RECARBONATION
JOB CLEAN

AND EASY.

© 1974 Chemetron Corporation

Cardox carbon dioxide gives you these .vantages:

IT’'S CLEAN. Cardox carbon dioxide is stored as a clear, colorless liquid, in
bulk. There’s no mess, no smell, no smoke, no soot.

IT’S PURE. Cardox carbon dioxide is 99-plus per cent pure CO,.

IT'S SAFE. There are no noxious combustion products passing into and
through the water you're trying to keep pure. Cardox CO: does not include
odorless but extremely toxic carbon monoxide and foul-smelling, highly ir-
ritating sulfur dioxide. With Cardox COa2, there's no chance of contaminating
your water or the atmosphere above.

IT'S EFFICIENT. Nearly every bit of the CO2 injected into the water is in-
stantly captured and absorbed, disappearing without a visible trace.

IT'S VERSATILE. When water quality and flow rates vary, the flow of Cardox
CO, can be varied—instantly. With the simple adjusting of a valve.

The CO, storage & vaporizer equipment maintains a ready supply of vapor,
whatever the demand may be at the application.

OUR EXPERTISE: AS YET-UNEXCELLED

The Cardox Products Division of Chemetron Corporation is eminently quali-
fied to recommend the proper sized carbon dioxide supply and vaporizer
equipment and help supervise its proper installation.

We have the background. Our engineers have impressive backgrounds of
experience in the proper application of CO2 through use of Cardox equipment.
Many of the innovations in carbon dioxide storage and handling systems
have come from this organization.

And we’re ready to work with you. Our engineers can supply recommenda-
tions on a Cardox carbon dioxide system best suited to your present and fu-
ture requirements. And since you can either buy or [ease a Cardox system,
Chemetron will prepare cost comparisons between either option and you can
compare the costs against your present system.

CHEMETRON SUPPLIES THE WORKS FOR
YOUR WATERWORKS’ CO2 SUPPLY. '

Chemetron offers full-range Cardox systems, supply, and services for recar-
bonation.

Cardox Keep-Full Delivery. We make sure we know the peaks and valleys
of your carbon dioxide needs. Then we schedule our delivery of bulk liquid
CO, to maintain your reserves. Cardox keep-full delivery means you'll never
have to worry about being caught short.

Cardox Recarbonation Equipment. Here's where you keep your Cardox CO,
always at the ready—the Cardox bulk liquid storage tank. It has a white fiber-
glass-reinforced resin shell for strength. And it’s insulated with polyurethane
foam. (Its contoured shape makes an eye-catching addition to your water-
works.} Standing alongside it would be a Cardox vaporizer of similar con-
struction and appearance. Tank and vaporizer are made to weather the
climate.

CO, diffuser tubes for the recarbonation tank, flowmeter, gauge(s}, and regu-
lators complete your basic Cardox package.

Maintenance. Chemetron field engineers will perform all required mainte-
nance on the Cardox carbon dioxide equipment you buy or lease for a nominal
charge. It's good to know that the people who built your system will be
available to keep things in top working order.

Engineering Assistance. Chemetron engineers will assist the contractor
who installs your system. They’ll help solve any problems that may come up
anytime during start-up or day-to-day operation.

CARDOX is a trademark of the Chemetron Corporation




JUST TWO OF THE
MANY MUNICIPALITIES
USING CARDOX CO,
SYSTEMS FOR
RECARBONATION:

St R e

O i

CARDOX CO, STORAGE VESSEL

VAPOR LINE

Simplified diagram
shows method used to
recarbonate with
liquid CO,.

RECARBONATION CHAMBER

== The purification plant of Water District No. 1, Johnson
B County, Kansas, serves a 78-square-mile area of Northeast
Johnson County, with a population of approximately
185,000. The plant was recently expanded to a design
capacity of 60 million gallons daily.

The liquid carbon dioxide tank at the Johnson
County water district purification plant has a 24-ton
capacity. Laboratory supervisor checks the liquid
level and pressure gauges on the tank. The
vaporizers and storage tank were designed by
Chemetron Corporation’s Cardox Products division.

The Kansas City Water Department treatment plant at
1 N.W. Briarcliff Rd. supplies an average of 105 million

¢ gallons of water daily to over 550,000 peaple livingin a
361-square-mile area. Recarbonation with commercial
carbon dioxide is an.important part of the water treatment
process

An employee of the Kansas City Water Department
checks the pressufe and liquid level gauges on the
carbon dioxide storage tank. Generally, the only
work required is daily checks of equipment.




PRESSED GAS
c‘“’:,a,, DIOXIDE

Chemetron facilities—Carbon dioxide of the highest purity is produced under strict-
est quality control standards at Chemetron production plants throughout the United
States. Chemetron maintains a nation-wide network of supply depots, supported by
its own fleet of railway tank cars and transport trucks, to insure dependable delivery

of Cardox COa.

Chemetron engineering and research
— Always alert to trends and new de-
mands, Chemetron growth has been built
on research. Many of the methods and
devices which have helped to transform
carbon dioxide's potential into practical,
everyday industrial applications have
come from our engineers and research
facilities. Chemetron Cardox Products
Division pioneered the bulk method of
storing and handling liquid CO, at low
pressure. They have designed and in-
stalled fiberglass storage tanks. The
external vaporizer was designed by
Chemetron to provide further flexibility
and economy in bulk CO; installations.

A COURSE OF ACTION: CALL OR WRITE.
We have presented here only a brief outline of the
capabilities of Chemetron Corporation in providing
Cardox carbon dioxide systems for recarbonation.
Your inquiry for further information will be met

Chemetron services — Servicing indus-
try’s carbon dioxide needs is our organ-
ization of trained application engineers
and technicians. With their knowledge
and experience in meeting CO, require-
ments in chemical, food and industrial
applications, they can design and install
a carbon dioxide system matched to your
specific operation. Users of Cardox CO;
can rely on this service to give them the
full advantages of carbon dioxide effi-
ciency and economy.

REGIONAL OFFICES

i i i i . CALIFORNIA ILLINOIS
with an immediate response. Please write or call: eyl it 94577 e 60609
P. 0. Box 2178 1111 W. 48th St

CHEMETRON

1470 Doolittle Dr.
415/635-9222

4610 Stecker Ave.
313/582-3030

Cardox Products

Chemetron Corporation

TENNESSEE
Memphis
P. O. Box 18554
4078 Air Park St.
901/363-7310

NEW JERSEY
Union 07083
2424 Morris Ave.
201/687-4760




CARDOX

Carbon Dioxide for pH Control

The Alternatives

Today, since our natural water resources no
longer seem limitless, efficient use and reuse
of process water is of prime importance. Treat-
ment of water for recycling within a plant is
quite feasible. Moreover, treatment of water
prior to its discharge is necessary to recover
valuable chemical additives and prevent dis-
ruption of the environment as well. Industry
faces restrictions on the pH and amounts of
dissolved solids which it will be allowed to
discharge into the waterways.

To change pH to within prescribed limits, use
of acids or alkalies is the obvious method first
thought of. But neutralization of process water
with either a strong acid or a strong base is
exceptionally difficult to control as the desired
pH level is approached. Moreover, this in itself
will ordinarily increase rather than reduce the
amount of dissolved solids in the effluent. |1
is not presently feasible to attempt subsequent
removal of ions introduced by acid addition.

The utilization of lime treatment followed by
CO2, however, is most promising. Not only
does this allow us to recover valuable chemical
additives, but it also allows us to accurately
control pH. Such treatment yields solid matter
that is quite rich in recoverable chemicals and
an effiuent that is pure enough to be recycled.
Such water, moreover, is quite stable in pH
and, in fact, ordinarily contains fewer dissolved -
solids than originally taken in.

CHEH‘IETROI’! Carbon Dioxide



Action ot the CO,

The CO, Supply

The effluent trom the lime treatment has a
relatively high pH (10.5-11.5) and must be
neutralized and stabilized by CO2 action.
Absorption of CO7 by the effiuent is rapid
and the hydroxy! ions present are neutralized
instantly. Additional CO2 then acts to con-
vert the newly formed carbonates into highly
soluble bicarbonates with further attendant
pH reduction.

Before this second reaction goes to comple-
tion, the water will become balanced with
respect to its residual calcium carbonate con-
tent. This scale forming constituent is then
unable to drop out any fonger. This occurs at
a pH level that inhibits the water’s ability to
corrode metals it may contact. Since a non-
aggressive, stable water then exists, the recar-
bonation is usually maintained at this point
(at a pH level of 8.5-9.0).

Chemetron’s Carbon Dioxide Division ob-
tains CO7 in the form of a by-product gas
mixture from various industrial sources. Since
it can not be stored efficiently, even as a
highly concentrated vapor, it is immediately
liquefied after purification. This processing
converts it to an exceptionally pure clear
liquid having about the same density as water.
Liquid CO3 is stored at approximately 300
PSIG and OCF. It is thereafter kept at such
conditions during transport and storage at the
customer’s location (in tanks of up to 31 ton
capacity).

For a vapor application such as this, the gas-
eous CO2 above the liquid’s surface is with-
drawn. A vaporizer associated with the tank
generates additional vapor to replenish as
needed. The vaporizer is sized to maintain
an adequate vapor reserve within the storage
unit at the peak demand use-rate specified.
At any- withdrawal rate up to the rated
capacity of the vaporizer, be it momen-
tary or constant, the needed CO7 is readily
available. The storage tank/vaporizer system
instantaneously provides whatever CO2 s
called for by process valves with no operator
adjustments being involved.



CO, and Ecology

Wate_r Treatment

Although CG ) is an industrial by-product gas,
itis also a most vital link in nature’s ecological
chain. It is converted by nature into essential
carbonaceous fuels. When burned to provide
valuable energy, these fuels once again release
CO2. Thus CO7 is not considered an environ-
mental pollutant - and justifiably so.

CO7 is an acid anhydride, forming mildly
acidic carbonic acid in water. It reacts with
carbonates to form bicarbonates. It can act to
neutralize the harmful character of highly
caustic chemicals while not reacting as violently
as a strong acid would. With CO7 use, exces-
sive overshoot past the desired pH value is
quite unlikely.

Moreover, unlike sulfates and nitrates, carbo-
nates do not decompose in water to produce
other undesirable substances. And the CO?2
content of water can be instantly and rather
completely removed by subsequent water
treatment. Even though sulfate and nitrate
anions would be guantitatively detected, their
removal would be exceptionally difficult if not
impossible.

To produce high purity drinking water, muni-
cipal water facilities have used lime softening
for years. Essentially, in this process calcium
hydroxide is added to the water, forcing cal-
cium ions to precipitate as calcium carbonate.
The CO2 component of this carbonate was
present in the water all along.

This chemical process affords some distinct
advantages for industrial water treatment. The .
physical-chemical action occurring is in fact
quite unique, not being well described by
chemical equations. The results of such treat-
ment, however, show merit. Many harmful
metal ions and other deleterious impurities
are removed during the precipitation process.
Various methods may be employed to recover
the valuable ingredients of the solid material
precipitated.



Equipment Service Life

Summary

With such a CNy system the drawbacks of an -
inert gas gen.  .or, such as turn down ratio
limitations and high temperature CO2 within
pipelines, are avoided. Moreover, unlike acid
systems, special piping to hold a corrosive
chemical is not required. There is no heat-of-
dilution or sensible-heat-input to the water.
Nor must noxious gases of combustion such
as SO2 and CO be contended with.

Note that the Cardox equipment isn't sub-
jected to a corrosive chemical reagent or a
combustion process. Thus, as opposed to both
acid storage tanks and gas generators, it is not
vulnerable to attack from the reagent it holds
or provides. If it receives a minimum of proper
periodic maintenance it should last indefi-
nitely. For this reason, it may either be leased
or purchased, whichever is the more desirable
arrangement. Amortization of the capital in-
vestment for such CO2 equipment need not
be based on merely a 5 to 7 year period.
Indeed, Cardox units that have been leased
longer than this have quite often been sub-
sequently purchased.

The advantages of commercial CO2 for pH
control in industry are yet to be fully realized.
The use of Cardox carbon dioxide allows one
to avoid the hazards associated with diluting
acids or generating CO2 on site. Impurities of
“technical grade' chemicals need not be a
consideration if 99+ percent pure Cardox CO?
is employed instead. This docile chemical can
be stored indefinitely (without loss or de-
gradation of quality) in equipment needing
but a minimum of routine maintenance. Un-
expected process disruptions resulting from
equipment malfunction are unlikely to occur.
These are buta few of the innumerable reasons
Cardox systems are ideally suited to this
application.

For Further Information Contact vour nearest Chemetron Carbon Dioxide Office

or write to Technical Services Department:

CHEMETRON

CARDOX DIVISION
CHEMETRON CORP.

5230 S. EAST AVE.

GOUNTRYSIDE, IL 60525





